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C ¥ TCrrO X EC l. YMFI lOC YT IK O l JCIMG I mm O I^OCj e m s 
15 FOE FEEVENllON V TREATMEMT, AMD DIAGNOSIS OF C ANC::EE 

20 'Oie pj'e^ieM inveatiOJt x'elat^s^s g^eiieraJly to th«: field of immunogen?^ who^e gti'uctuix?i5 

inpOTparafce polypeptide^ compdi$i,n^ epiiap^ic pepti^kss? den ved Irom pteiA?ii>s expms5>ed bv 

i^spoi>5*€^s to die diagnosis, p:eve^Upa tresEii^^ presfe^ifel^^ cas^iiK^mSv li^^ 

25 Backgroimd c>f th e |;nvej> 

Ihe mammalian inmitme ^sy has^ evolved a variety of n^eehaoisms to praiect die 
hoM f caHcexous celJ^v ao ijiiporiam coiBpononi of thi?;^ re?^pojis:e l>eii^ g o^<^df ated b^^ c<? Us 
i^lei^f^d to m T cells. Cytotoxic Tdy mpho aj:e specialized F ccIIj^ ibatiimcdoa 

30 soiub1<^ molecules irefen^d to sifs cj^toMn^^? tbM c^ji i>iedtate a v(mety of ssf^e^ s^a t|^e 

Evidence s^uggests that hBniunaiherapy designed to stiim;ila£e a tomor-^pecitie CTL 
msponse would be etlecfive io eantrolliog csncer. For exajO|>]e, it lias beon shown that 
bunMsvCTLs ^cogm^e sarcomas (Sloviiix S. F. et aJ.. J Immunol., 137;3W2-304Sv (19873 



coiorecti^i camiJioniiis (Jacab> 1.. er sil.. Int. j. Cancer, 71:325"332v (1997)), ovaiiM 
eafcir^o?:i5ai5 (loiim et i?t> J. immist^oi.^ |4§:1700- ITQ?, ( 1 991)) (Feoi^l^isv <?t 

simaiaouj^ iuriK>r?$ of the head am! mtek (lE%iSTumum^ est Caj^cs^r Res^,. S3: l 46l-I4<>§, 
(1 993)). and 5squamm3s carclfjomsii^ of the lung (Shng^isffy I^, Jr et al.. Caster Res. ^ 
54:2731^2737, (1994): Yo?shio<>. 1. ei al./Caacer Res.. 54:3ai7-33^0. (1994)). Tl^e larger 
miriiter of 3^i;>OTti5 of liuoi cancemed eaoce^ ^5 ( B oom, 1\ et al., 

A^:^tt,R«vJm^iu^>^>L^ 12;337-36^. (1 §94)) The alMlit^ oi; iuH>or-^=^|K;cii^^ CTl-s to o^tedmi^ 
tooiOF re«TS5i5S5^5^^ III bo^ hu mail fR^ S- A, ^£ si, N-EiiMJ.Med., 3t9: i!67S-16^0^ 

<19BS)) animal iVK>daI^ (t^llis^zL C, M. e£ al.^ i.E^p^M^.^ iS3:aS3^2B?, Cia^6); 
MayoMomo, J. L et f^atMecL, 1:1292^1302, (I995>; S£Vx>geL L. er aL, J.Exp JVM,, 
lS3:S7-97, (1996) K sug^e^^ ilmt methods, directed at Ji>e?^^iiiji^^ would litelj^ 

have a l>ejie^0ctal eifsyof^^^w -rejspeci to mr^^or irsiatti;iei^L 

osider tb? CTLs to kill s^ci:^te cytoJk:i?5e5i r^^spoij^^ ^ ^ caB^er t^eiL tile CTIv 
mmt ftm r^cagftize that ^eO m bemg cancerom/ll^lsj procesjs m ihe iH?e3:^rmk>n of 

tj^e T celi xeceptor. locate<i ou tte^t^rt^e of tl^^^^^^^ wimt lis g^?^encally reJfe^i^ed M m 
Sin MP C -peptide eo^:x^plex which l>i located o:?^ ito su^i^e of ilie eaacemus c*a)L MHC 
(Miyor His^oecioipaobtlity Con iple?i) -encoded nitoleculcs have been ^^^jbclivided imo two 
types, and ajE^^ ix^t^ a^ clai$3 I £ind ela?iitJ II MHC-CBeoded I3>plecul<?^. 

In the human immos?^ systei^i, MHC j^ujjecM^es a?^ r^&^erre^d t<5 m hmnm 
30 leukocy te antigens <HL A>^ Within the MBC, U^eated on chix>mosome six, aix^ three 
dilforesit geiietie jmi that eiicode ibr class I MMC srsoiectile^s. MHO molee^ile^ 
encodeid tfese }m^\ are jefenx^d to as HilA-A, H1-.A-B> and HIvA C, The genets tt!?at 
can be encoded at each of these loci arc e^rrers^ely polymar|>bie. and thi^^, differeo? 
individnai^ within the popnladorii exp^e^s difi"ere;ntclai^^ I M.HC n^oieculea on the snrl^ce of 
teir eelb. lfLA-A2. IlLA A3. BLA and JrlLA-B8 aye examples of diffe^^m: 

involves peptides rhst are ^ssocia^d wjll^^^ HLjA'-Ai^. HLAA2* or iit^^Al \ moleetJte, 
HI:.A~A 1 5^iij^rl:ypes/IILA-A;2 sju|>e?l^^ A supertype ij> a gmqp 

of Hi-. A moleeoles that pm^setit ai leaj^t one jshared epitope, ll^e pi^aem di5^c1o«um ixi ve^lvea 
pepf ides that arc as^jociated wiih Hl^A inoieculca. ax^d with the g^ines and prc^tcins frotB 
v^^Mck these peptife? ar^ dan ved. 
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The pepiidejs thsit as^^^ocl^ the MHC mol<^^:^iile« emi eiilier he dedved 1ix>m 

pTC>tem:s; n^i^de wUMi> ib^; cell, in wMch ciise ffev tvpicaH;s^ with clas;« J MHC 

<?a£is be derived from pi^o^ete thai ars ac<5t?iTed fe^^^ oui^ celj^ wMclv^ase ttey 

ty^ic5ill$? mmaim^ wMt i^ims Si M$iO tm^Uscxilm (W Aim. Ue^yinmx^n0h>. i5:S2l- 

850, (1997))- iPe^ptids^gt feat evake a C5aic<s^^-$peci& ^^JF^^^^^^ typi^^tlly a;Sjio£:ml^ 

wjiii I MMC mo!ecuiei<j. The peptides ilj^it assM witii a classf I MliC J^i^oleculij am 

typically Time amino stcids ii^ length, but ea^i vary l;jx)m iirhiioiym l^i^gth of eight &ml?^^ 
iicicii? to irjBaximurii of iburiise:?^ iimmo acids m length, A ela?::i? 1 MHC moleotjio with it^s 
Bound p<sptid«> or a c]ax5> 11 MMC molocisi^i with its b<yw^ peplida^ is ^^sfetoi'Od io mt 

"Om pspcess^ by whksll iptact |?mieims degrade pe|:M;k3esi; is^ j^^ 
mid^mx pr<&c&^Hmng. Two major pa^^liv^- ay <^ <yi aT^U||eii p!"Oce*^^iog occur witKio cells (Rock, IC. 

a ad Ooldc. iJ., Aiva . Rev JmuRj ao! ., 17 :739-77^^ (1999); Wafe, C , A un. Be^^ liivmimoL, 
15:82 l>j>50, C1997>>. One padiway^ wMch^ i?s iai^ely re:sirioted 1x5 colls that arc miifoi:? 

ivpicaily |#iiag<5cyiosed or ^s^pcytosed c^lL Peptides derived lii this pstshway 

t:^pl<^ally b|n4 tx> ckis^ 1| MHC liTOl&q^ule^^, A second pa^wo^y <jf ^riUg^a pmo<^^$>mg m 
pt^^Ciit l« ess>end ally ail coils of the body . Tlijs second pathway pntuatilv dogradcs p^x>teim. 
tMt ate tj^ade wi^iln the cells, anci the peptides derived iTom thb pathway prli^iaply bo^d to 
classy I MHC molecules. It ?s the peptides Ixont dns ^eeo^id pat!bwa:y ot antlgea p^ces?^mg 
that ar^ ^^i'brfed lio h^i^io. Aetigcn pBsces^sltj^ by tfels igJ:tpr psM^ po^ypepdds^ 
symhes?iS ^fKi protpolyai^ m peptides produe^^ then iTEsisportiSd mio 

the endopla^a^te t^fet^M of ihfe celi, a^s^sociate wltb ^ewiy systthegt^ed Cife$s f MHC 
mol^tdes , and tl:^e tesuM?^g MHC -peptide ar^ ttea tmsijspoit^d k3 the cell 

>5mi'ace. Fepdde?i derived tmjn me^i^braj^e aTsd secj-ered proleins; may sdso asi?oclatc with 
Cla«^ I MMC n>olecii1es, ia some cases these peptklcs cormspoml to the signaTseqoe^me of 
the proteim that arc eJeiived fron> the protet?! hy the slgraal peptiditse. la other e£t$$cs, it 1?^ 
thought that so0se ftactio^ in-5^T3Lb3"aite ami :seci'et^ |5ro terns ar^ fclte 

ef^doplastnic redohlum iMO the <?\:'to|>lasm ^vhete pK>oesg3.og^ubsje<|uen,ti^^ <)cou?a> 

Di^fe bouad to dte claas I MHC it^ol^sc^lfii ^ad displayed tm the ^^ur^kee cell, fcte 
peptides am mcognlared by antigett - ispeciiic reocptots ca CTL^. Mem exptcssion of dio 
class I AiliC oiolecuie itaeli' is la^ufficietit to digg^^ to Mil the tatget cell If tho 

aadgcnlc poptide is tiOt l^^utM to the cla^»S; 1 MliC oiolccule. Sev05;:al tt^athods hav^ 
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developed to I deriii the |>e;pr.ldes ,x^^co^mm4-- fey CTL, e^tch ijieihod ^^Iving o she ability of 
a CTI. to recQgfsize sf.od kill only tho^^e celM exps^i^^j^iog the appj-opri^Ue I MIlC 

mol^smle witi> £lie peptide boi^^^ it (Rosenheim. S^. A ^ iTOnumtv, 1 0:28 1 -2*j^7> (1999)) 
SiJCih peptides^ cat); foe derived ftxm a BOJi-^^e^i- ^^Uicfe a?^ a |>sfl>og^?n (fer eix£e;mpie^ 

S Miowi the af a cell a baciierTum ^5^^ 5i viriis:) or frmn ii seli-deii vesd prat^iri 

wilfem ti cell a cans^^rao?;; celL Bx^mpl^s cf Sources oC ^elt^deir^ ved protmn^ 

cmKmmu^ cMl^ hix^^ been iewed (Oilboas E:. loirmmii^^. 11:263-270. Ci9W>^Eo<jenb^^ 

A., ImmMiihy, 10;2Sl-2S7s (l#9P>) a^d mclude: (i) imrtaied gei^ies^; (u) aben-anMy 
expresijied gei^^e?^ j^ych a?:: an a^temativc^ madiog frame m: Ihrougb axv intrt>o-exQ^:5 

10 l>oundaj;y; (iii) ji^ormal gen^?s that are xelecdveJ^ t:h*2 ium<5r aiid the ts^ds; 

£fcnd C*v) ijooiiaidift^^^w ^^W^^^ m'& mprm^^^ iii t& tutiior and fhs; tM3mi^ cej hilar 

FCfur differe^^t liietbodologie^s have lypically been tised ibr idendfyi?;ig the peptides 
that are recogjdxed by CTEs. Tliej^e are: (1) ths^ geoetjc oietliod: (2) o^otif analy^iij>; (3) 

15 SErDi<D^gieai aaaiysisj of REeomhi j^ant oDN A eK|3feA;sio:r5 libmdes (SEREX' ^^); and (| v) the 
imi^mmslogieal aiialyocai^i^emls^ approach or Jlie pii^ct IdessUftcMiw of ^Relevani 
Epitcjpeji tor Clinieal lliei^F^tJtJCS 0>IRECr^^^). 

11^ gei^etkJ me£i^ aa ^ppjfos^h wMcIl px>gi^ ^uhs^t$ of c0N:A 

hbrarles tumor ceils are Iraosleeted into celfe itet expne^s the appmpriate MHC 

20 molee^jle but iiotibe tuo^or specific epitope, llie niolecular cloj^e?^ ef?eoding T cell epitope^: 
are Meptified by iheir ability to ^^ecQoabiute tuipor specific T cell xecogoidon of $r$u"jJiJfected 
ceHs. Tl?e T cell epitope the?]^ fdendlxed by a. i^omlr^j^atfon of Hmje^eMlar ^ubcl^ijomg 

and the use of synthetic |X^ptkl^^^ babied on the predicted^ amino acM js^iC^iK^Bceo Such 
pe?todg^ however^ a?^ smoepdble; to iB^dvertetst ^dcadficati^ of cros^ - reaoting pC|3ddesi, 

25 and j^re uet capable of ideatify^n^ iXBportant po 

Modf aaaly^fSi iayol-ves i^eanrat^g a prorej;n for peptides eonrnjaing Raewa elas:?? 1 
MHC hi tiding modffi, feUewed by wad"jes^^ and a$isay of the predieted peptide far ihelr 
afei hiy to be recogai^^e^J by tun ior-^peci tic CTl.. Thi:^ a|:sproaeh ^^|l^^ ^'cs prior teowledge of 
lihe pTO^M h irdiii which the peptides; at^ dertved, Thk a^^mach is alao greatly tehipeired by 

30 the i^efe fehat siot ail of ih^ predich?d ^ptlde eps topeNi iim pte^^ ted oits the ^urf3*?e of a eeil 
rtewdeO, J. W- ami Eenafjiki. X R.^. An?3.1^ev.fmmimoL, 17;51-SS, (: 1999)1 d>os: Mdliioji^l 
«3g:penme?ita£Rm I'Cquired to detenHiae wl^ich of the picdictcd epi tope?^ i^^: u^icfhL 

The $EREX ■ apprx^ach telie?i on o?>ing aapbodie?> iia d^e s;emm of caocet padeai?s lo 
^jqreen cI>]5s^A ^xp^essi^Mt Itferai^s ife^ a c];ol:ie Oiat e;^^^in?3sei!v a pt<>t?edji recognized by 
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antfb<^d^ This metli^^o^lcigy pjesujoes rhar: an aiuibodj; resp<>«se will Beces>s£m|y hi^ve 
deve^op^d in ihe preseK^i^e of T celi ?xjspon?se, ax^d tfai?, this s<lentifed clone m ^ goad 

M RBCI'^^ invo|v&?^ a iE^ombjn^is>i5 of ceUulsir imsnumslog^^ arid inas?^ s^jecb^^^errv , 
S Tl)i^> a|>pyoach teoi^^$s the^^^a^ o€ eisdp^isom? CTlr epitope?? |>£^?»ent ot? the 

ceil ^urfac^^i by tte rjaturally oe^:;um3>g peptkl^e^^s as^oeia^gsd with r MMC 

associated th the cI&j<js I MHC!^ mofecules? art^ panf , and th« pspcide?- are j;i^i<^tionated bv 

10 l>y ts^idei^i mah^x 5specimmetJ:y (Hend'ijJBOfix R> As et al.. Fmc, Natl. Acad 
90^0^75^ m27S?. <1 ^9^^^ K, X ^t al,, ea5M5er ^3.. 58:5 1 44-51 JO. (199^^ 

F, et aL, Science, 25S>12M-im, (1^91); SIM^lulf, C. L M aL, UmmimoL. ISpa^SS- 

Imm^JTiizaij^n with cancer-<y rived, clas^i ! MHC aioiectile-a5s<x:iated peptid or 

15 Wi th pii^reBt, pr origina l px>tein or precursor polypepiMe that con tarn the pe|3 tide , or with 
a gesie thai: esnoodes m polyp^gtid^ or prosssm eoMmmtig tfee peptide, am formi? ol" 
hi^mtinprhempy that can be esBployed in tlm tnsatsiient of esnec-r. TOt^se forms; of 
hnm:ji^pite^^ l?e id^ntifed li^at j:|je;y^ can be ibTBiv^late<^ mto 

an appropdaie vaocioe, Ahho^jgh a vadeiy of eaxicer dedvod anhgen5> have been jdentifled 

20 (Roi^enberg, 8. A., hBmunity, 10:2B1-2S7, (1999)), not all of the^;e appropn 

hroa^-t^ts^sied ip^monotliierapy tjecaa??^ the exprEs^^s^ipx^ of $iOiae peptides Ihsihed to the 
tpipor denved f$om n s^mftc pmi&m, l^irth^rmore^ th^ numlber pf I MBC molecxilej^ 

which moj^ l^ptMes have beei? ^iscoye^d is larg?e;ly je^tBcied to 

Thtis, U woixld bie ^$?cM to i^<3eiidty^dMoti^al HL>ArA3:-3>e^£ric?ed peptides. Addkioi^ally:, it 

25 wooM be lisetijl lo idoBtlly pspttdes that corn pie x wkb class I MHC txsolecul^s^ other tha?) 

Soch peptkiew would bo particolsirly osefjil in the tj-eatmetit of cat^i^er p^itioam 
who do not expTosj5 the MLA- A 2 tnoiectde for example HLA-A I^^ asitlgeii^, Hl.A-A i 
supettypes, lil^A-A2 si^pettypes aad BLA-All superiypex. Met^dfieation of a;nd 
:ithp^ii?jizMk>h with a ca^^ i?afetji or <mgi5?aJ ptofcein or with a geis^ diat ejii^pdes 

30 thes paj^tvt protem is sigisMca^t because itie protein cats be adnunh^tem^ to putipms of aBy 
HE<A $:>t^e, beeaiise prpfeem^ that pas^i d^t^egugh the MHC path v^/^sy are process^ ia viw to 
ihe eorrect JILA type- speetf to epitopes. 

It is also partieularly osefri! to ideiitity anttgetijo peptidei^ tfiat are derived from 
diffbrpsit parsitt ptoteiBs, even; if d:ie derived pepddps a^sot^iare with Ifie satne class I MHC 
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iiiat have losi ih^^ expresjs^ori of h psiiTicaiar precuj^or pmrei?i for a gi ven a^itigemc peptide, 
it N advis^nt^ige^^^ £0 m% mnm^^ msponm agt^mt p^pikk^ derived f^^m b>o5:^ 

than om pxm&m, m th^ cbsm0&^<>^ tfm txmmv m^i i9mm ^ im^m^skm af two or 
^ miadr^le <>f ^t^^ oriosmg each of the %dividu^.l pix>teim. 

The pmiJeiit i^i^^mian i-elafe?5 IiiMnun^^ with ami iio 

acid <<cqueTCe?^ compri^ log epii apic q^^j^ceis j^^l^scied torn ?^eqiigj^^ce^ <>i; S HQ NO : 
I - 1 23 and xvhi ch immuoog^^ r^i^ ia^ i ii t^ii^ Li ^cyOymKm T iy jY^phocvte (C 1 1. )-x?iediM«5d iiamisi^e 
.10 mspqi^j^e aminsi cancers, especially tea^it canc^^ ^Ffe pj^Ssem m^^^^ 

n^cMic acid that mmo<M im ihm p0yp^dmm^^OK thp MiJmi^pmiMm. thei^ 

aod si^lk^e v^Hants fe>m which the polvpepiide^^ ai^ d^rived^ immtmogeo^ 
and xvhsch can aii^o Ixs used to l^aciEtate an i?iimxine response against caneet. 

inhe p^e^sent iBveiiiio^i provide^; compo^slriaax t:o:in^ imnruiiogefr descBbed 

15 herein, aad polyjiiicJeosld^^s ihat dli^ct ih^ s^^pliesis of sijels pai>^pepddes, wliereby the 
oilgopeprides and poiypeprides of sis^ich imii3i3^ic?t«:m§ are cap^e of ilKio^:^^l^g a CTTI. 

Of SEQ !t> NO; i- 123. Th^ cells aj^ u^su^Ily e^nc^x: ceU^^ |>r&^^rably c^iaoma ceM^, rrjo^^i 

p^teabiy br^ajvt carej0oma?> exp^^ii^^^ 

20 The pre^eixt invenfloj^ tether m!aie^^ polyiiueleotj<1es eoi^^ipris^ing the gene codiHg 

jfor a ]5oh-pepi:id^ of the imnHJi^o^&n?. disclosed hemio. The pj^^jsn^t hvveniion alsio pmv|<jg*s; 
methods? Jhaf ^jompnsse coB£ax::i:ij^g jyinphocyte. espeeiahy a CTL. widi a^j lmpH?;nog^J> or 
its isjplofms Of spUce varisnis: of Oi^ mvenBoi^ xinder c<mdiupjjs that mdiic^^ CTL ms^pome 
agaimt a tiiiBor celU a^*3 more specif kaliy agaipst a bs^ast tuimr cell, Th« nsetfeod^s may 

25 invoive coEiaetln^ dite CTl. wUh the imjrsonogenic peptide m vlyo^ in wMofi ca>?e i:ho 
pepHde^:, polypeptides, aiid poly nucleotide of the inveritio^i are used as vax^cjBej?. mjd. wfli 
be delivered as it pirarn^aceuiieal eonipo^ition eotnpd^iing a phaAivmceaticahy acceptabJo 
oam^sT or delivery system a^ the j nimiH^ogen. iypjcaHy along with an adiuvant or one or 

30 Ateatiyel:^. immumgem of |>?^5JeBi invention cajv be li^^ed induce a OTL 

i^^p<M5^e in vitro. ll>e gene^^^d €TL cixn thmx be iiY£jtxlt?ced into a patie?it wish eajicer, 
more specifically breast oatx^iwma. ovarian cafcii^oma, coloj\^<iia1 cai-cinooM, Itsng 
caminoma, or pmstate carcsBoma. AUeoiahvely, ti>e ability to gpnerate CTL^^i vhm could 
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m ihii other typically by pepyd^ teridis b^?^ ilae silp^i^-^amiBQ aad c m^^mps 
of the ad|&cent am bio acids. The pepiides are pic ally ^ amino acids in teog^i^. can; be 
as short as S ami no acid?;; i?^ leifigth, and a^N long as 14 aiiiino acids i ii length. 

The tcrsn "olj^opcptide" is us^ed teieio to designate a s^ncs of amino aeid residues:, 
connecteid one to the oilier topically by |>eptk|e bonds between the alphn^amino and 
c^jrbonyl groups of ^0 adjacent ^miiia The length of tli<? oligopoptide s^s not crildcai ip 

the imvendon a$ lon^ as? tfe^ eon:e<?t epiibpe or ^pk^^j^ are inainitaiBed therein. The 
oligopepddes an^ typical^^^ abqm 40 amino ticid i^s^i4ps?s>: m le^agfij^ a^nd gi^ates^ tha^i 

£tboui 14 amino acids in iengih. 

Tfie tor^:n "polypepticfe-- dcsignate^s a series of ajmno acid mm<^im% oont^ecied oj^e to 
tile otter typ^jall^ b;^ peptide bosid^s between the aipba^amtno aisd of die 

adj^tcetit rmuno^^^^^^ iength of the polvpepdde is aot eritteai io the myetitk>t> long 

m tJUe oom^ct epitopej^ are maintmBed. lii^ caiitm^t to ite tenjt^ peptide or oUgppeptlde, the 
mi ni polypeptide is meant tip re^fe to protein moleeuleia of lonaer thai> about 4Ci t^sidxses in 
length. 

A peptide, oliEOpepdde. polypeptide, proteii^, or pply nucleotide cod ing^ t^^ a 
i>;i0iept5.le is "to5;nus5^3gei5ie'' (mmi tX}xm tin "msmnpogeti" wiihm tfee ptej^ent m^^tittjpt?) it i t 
ca|>£01e Qf tiKinemg an immnne r€^sponse. in the case of the pt^ses^t inve^i^tlo^i, 
itnimii^ogetiiett^ i^: psote speeilioaBv deflated ^ the abtiil^ to i^dme a CTiv «^ediated 
response . Ttos<. aB ''inn norjogen '' won id be a molecule th at i$ c apable of I ndnemg an 
itnmime sx^sponse. and in the csjse of the preseisj i nvention, a mo^acnie capable of inducing a 
CTL s^sponse. An inttnnnogen tnay have one or tno^t* isoicn ns or splice vjiriaritA; that i>ave 
eqiiiv£dent btologfcai aiid siivtnanoiogicai activity, and are thus also con^sidemd tor the 
porpose^ af this iirvention to be itJE^m^nog^nic equivalents? of the otigi?xaL ttSLtnral 
pbiypeptide. 

A T ceO "epttope'ft5> a sborr pepdde ?5^oleci3le that bind?i to a class 1 or if MHC 
molecule and tl"5at is snbsequendy Tecogni:?:ed by a T cci! T ceil epitopes tbat hi nd lx> clas?^ 1 
MHC niole cities am typically 14 annno acids in length . and moat typicaiiy 9 a?nino acids; 
m lengtb. T cell epitopes that hind to clas^ 1% MIIC molecules, ai'e typically 12-20 am^i^o 
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acid>5 in length. In ibe c=^rse of e|5ii:op<?s rhar bind io cia?s« li MBC malecole>s, the T ceO 

epitope may si;^£ire a cooioian core i^egment, but differ m iihe ier^gili of tlie cnrboxy- 
anijm>-tem^^i£^ii| tlanking «e<|ueT5:Ce^ due ihe iacttbat eridi> o^' the |>eptide ji^olecuJe are 



Thi-ee dil^ffereiiJ s^ii^yc loci encode mr cl^^ I MMC moliectsle^^: HLA^A, IlLA^E, 
and HLA^e/ l-iLA-^A i, I0..4^^ an<} IILA^Al l aie exainpl^s of dittej^ent cte^^ I MBC 
moteides lhx5i can be expt-e^>?sed tmn^ The pje^s^em: mveatio^ ato involves 

peptides th&t are ijcsj^^q^ liLA-AI j^upenype^:. I1LA-A:> j^upertypes, and HLA^Al i 

supiarl^pes. A s«pe.i%pe b ^ of I-IIJ% ilioleciiks t}iai p^es^jit at iea^t one $?tered 

e^itO|5e. MM£^ moleeidepe|!fti tMt have feeeiit IbisM to biM €s 

allele; ?ia^rt^pe ikmiiy ( Al l^r e?tample) ihoagjjtt lo be likely la bmd iiO other miismberj$ 
ipfite same s^upeiit^pe; #mily {/^J2 '^^W^ L below). 



Al 



Ar 



AnrlOK A n)K)2.. A^'260L A ^^2 604. 

A ^^20 \ . A - .K>0 ? . A -K>0 i . A =^SC«.) ^ 



A =^0203. 



A^^02<)6. A^^O207, A^6a02. 



A^0a04. 
A^^=0205. 

A* 6901 



'MiSSS 



A^^8gl 



A24 



A=^230l. 

A^aoa::^. 



B7 



B27 



.^•j;RKIi1.xxxKX.K 



B^270i, 
E^^2707, 



B*O703. 
B^3503. 

B^1402, 
B^2702, 
B^27dS, 



B^51, 



B^7g01 

B^^lSm B^^l^lB, 

B'^aTO^. B^2706v 

B'^a^^i. B^=3^2. 



wo: 
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B^3^03, B^3904. 1^4^^' ^""^^^^ 


B44 




B-44m, ItJJJi^ i 

...b-sb j 






B^^iaOl, B*i302. I^Jlll^ B^ia^^ B^^l5i2U 
Bn5l3. B*1^^14. \ 



Asi a?^ed herein, mfterence to a DNA sequestce in^lud^sj bod^ ^^jogle sfcrai:Kl«d 
double s^mjided DNA. TiTu:s, iiiss specific : s^^ques^ce, d^llejss the conrext mdlcate^t: other sx ise. 
rxjier?:; to {li^-r >siiig.te^ waiid ;DMA of rsuch mqmme. tte duplex of .such .sequence with it.s 




Il^e tetm ''<?Ddmg mgio^j'' ^^tesr^ to tot pordon of a gen& thm either nauiraUy or 
normaBy code^ tbr the ^ 

the region codmg in vivo diie mtiw expres^sion |m>dact of the gerie. The eoding 
regiosi ca^v be torn a normal. iTiutated or akeied gene, or can eve^i be Ixon^ a DNA 
li) >?equence, or gene, who 0 y syMhesi zod in the labom tory i$^<|n§ :^Bet1:\ads we 1 1 know n ^o dm?^e 
of jjkill in the art of DNA ^ynthe^sii^. 

The term Nucleotide ^eqsse^ice" refe us* a itetai^olymer of 
Tl^e nuckod^e se^^e^?ce cncodisig fer a pardciilar p^>tide. o^igopepdde, or pol^pepttdei 
xn^y be oatumlly occisri^ug or they may foe ^iynfetic^iy coi^^tructed. Gene^r^dly, DMA 
I S i^egiTfenti^ eneodhsg die pepdde?>, p^oIypeptide^:;, a;nd pix>ieios of dif?^ h^vention a?vse?^^ 

irooi cONA fragmejm ar^d short o1%onacle<^tide lingers, or f^orn a series^ of 
oMgOJiiJcleaddes> lo provide a i^y nthetic gene which is? capahle of being exprnsj^ed in a 

€*? v'm\i f^p0Ton , 

20 The tssnxi "e?£p^s^lon pro<^x?ct" imam d> at pol^^^tidgi or pr^^m ttoi: is^ tije namnd 

mm^i^atjon product of d^e g<?ne and any nacie^c Dcld ssc^iuex^ce coding equiv^lentaj ^e^ 
from generjc code degeneracy and thu?^ coding for the sanie annno acjdfs). 

llie i^rni '^fragment," when refen ii^g to a coding seqxje^^ess, Cleans a pordon of DNA 
[e§^ th»^?i tf^e eoniipiei^e • coth^^g regxois %VLho^e expre^siS-ton, prodticti 



.9. 
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e^Hg^BtlJiOj^ ihe sajT^e biological or rjM^nuBoijlogical function or activity as ib^, ^%.pix^mmn 
product of tho complete codi rsgioii, 

ar 5is ^ con^pt^^st: of a larger i>HA cor^truci;, haj^ beei:^ 4^^i>^d DHA 

oiMliod-s, for exaniple, by ^.ij^ijig ii clo^^ Sucl^ segiTiaBis af^ provided m loon of 

SLO ope^n j;ead5 ng traiii^s uoijitero.! pt<?d by j ni^^roal f^QTitmnsI ated sequences , or iiitm^i^^^ whioh 

dowxi5*tFeam fesrii op^o i?sadiiiEg fmm^ \^hem tfe punm <k> fmt km&rB^ wiih 

imiai|?u!ai;k5fn or expra&^ion of l^e <>0dlng reglotis^, Thq: ^^smi "prm^er'* m%?:ans a short s^pcieic 
acid seqtiejice fhat is paii^ctwith o?;ie strand of DHA and provides a feee 3*OH ^fid^t witioh 

a ON A polyiEnorase starts synihejsis: of a d^eoxydbomjcleotide chain 

The tj&rm 'pmmowx:" rn^mm a risgion of ON A iayoived biadin^ of RNA 

Th^s tigrm "opei^ jreadmg (QI^F)" j^eaps a senes^ of iriplel^s codliitg tor amnio 

p?Bfeii>. 

The ierin "Isolated" means; ihai the maienal is ren^oved tern Its original 
environ men i(e>g.^ the najmal envJtB:?ament if k i?^ narural|y o<^cuOT?>g), For ex an^ple, a 
Ba^ursBy-oc^^umBg pdlypupleotid^s or polypeptide p:je^ejf5t ln:^ living animal j^i not i:^alsfs^d^ 
bu£ the Si^srae poivBueleoEkle polypeptide;, separated from soiBe 0?^ all of the coexisdng 
mat^^sri^fe iri ibe Jiatorai s^sje^ii^ l^s is^olated, Uuch po}ymmM^otMm could be part ofB ve^^^)or 
aod/or soch pcjlyBticieoii^ co^iM be |lart of 0 composifei>, and still be 

i?foiated thar ^lich vector or cotnposkion i>< nor pail: of its: narural en\ im^Qn^erii . 

l"lie palyriiieleo£ides, and ;jx^co:nibmant or i?nnu:u-jx>ge]iic polypeptides, di^i^closed In 
accotdaBOe wiii^ th^ pm^^eM In^^exulon n^ay also be in "purified'' form, Tlie t:erm ' punlled" 
rloes not re^^l^^ ^^Sidiiuts^^ p^ it is intended ^ a relative deQ^itliOB^ ats^i cap 

melude p5jepataiio?ts tl^at a?e higBiy puri^ed or p'^para^on^s rhat are only partially pprified^ 
as tfef^e Monjs at^ mnlej^tx^^ itr ti>e rele vitn t art. For example, individ ual 

clanes isolated from a cDN A library have beOTS coi^veniienally pudfied to elecrmpboi:es:ie 
hooiogeneity. Pursficatio^i of startltig material or naiural mated ai to at least Csne oixier of 
magnimde, pretoaMy iwo w ihre^ ordei-s. and more preferably four or five ord^rsf of 

-10- 



wo 
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msigrsitude expre^^Nl^,^ cQnrx^jn|>iafed. Fo3the^ii03<^, the clakned poly p^^prkb wl:^lch has a 
punty ot prel^erah^y O 00 1 or 1^^ 1^ by w^sigM or 

fhe micleic ^ind poiy peptide p-od^cts discteed iiceordin^ ip aie 

P0l:ypspy^e^, may te rn ^'eii.d<d>ed tej-^ A3 «sed hmmn. #e>^mv "enrich^** mro that 

conceal tmiion (it>r exaB^ple). advaomgeouKly 0J3i^^fc, by wejgln. pj^i^rably ai feast about 
Q, W by weigM. Hnncted pr^p^irations of about 0.5%. 1#. 5%. 10^. a^^d 20<5^. by w^^ight 
.10 are abo caimmplated. The secjue^jce^^. cc^imtmci?^. voctot?;. claoes. aj^d other maEerS&ls 
comprismg die. cm ^mmmmb b^ m emiclied or rs^^^ form. 

Ci,e.. has^ ki^j:Ymnogemc ticbvity) w^^iV Mmini^siered, alon^^ optiofmlly with a j^iJitahl^ 
adNvant. to a^i animah <^mh a^^ a maormal, for example, a huinai}, and also hichidmg a 

wmm tfm £5ecipiem, 5^tich Altemativ^s^y, "aicrtlve fe^m^^^ may also be i^sed 

to mdywse a CTiL res|5oa>je In vItro> 

fe^x^m, di^e taii[>^ "pc^jm" -'siegit^ei?!;,^^ 'Jmgxmnu'' when a?j^d la 
illation to polypi^piides, mifer to a c^ondmjoiis ^^e<5tj<*iiee af tesMtJes-, $ueh ai^tiao aeid 

20 ixj siduea. which seqiissocs^ i^:^rm s a a uha<2 r of a larger seciaence.. For exaotple, i f a polypeptide* 
w<2j^ ->ubtecti?d io h eatnie^it with a^w of me coauaoii eodopepqcla$iea, such a 5^ b;ypam or 
chymotj^^pam, the oJ%qpepdxis?s tesoldrig from such tj^s^tms^nt would represem portion?^, 
segments or ffa^l^^^^ of tfee ataitij^ pc^ypepdde. m meansj^at any jsijc^ fragm^sm will 
i>^eoeaaaxOy eontai^ as o£it^ amiti^ acp a a^sgmeiat^ fra^m^nt i^r portions, timt 

25 ta >siibsta?i&ll5^ ide^^ticab if Jiot exacOy ideBhcaU m a ^oc|uence of SBQ ID NO: 1 24 233. 
which corms-pond to the fiatorsiliy occurrji^g origi^ial or ^^parisnt"' p^^teo^s of the peptide>:^ of 
SEQ 10 NO: 1^123, When a«od in roiatron to polynricleod^^ terms mfe to 

ptxxkict3 p?x>doced by treatment of said poiy nu cit^oh dea with enx^o?\ti<^ leaj>ea. 

In mmMmce with |?t^sem inve^ion, the ^p^tceht idemit^- ar ^^perc^rtt 

30 itl^ntfeat^^ when r^lem^ to a meair^ #ara ^e<^i^ts^^ ia c<w^^d to a clammed or 

fecnb^d aequeooe aher iiligmj>eM of the aequ^rice 1x5 eo3iii?at^d (the Co?:i^p^red 
Sequence") with the deacrihed or clib tued ^equenoe (the "eLeletetx^e Seqiienoe"). Tim 
B-reex?t Mendt5^ ia then detenui nod according to thed^llowiag iom^ 
l^.i^^i>fcld^mity-iO0 C1<CM}J 
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whe?x^ifo C ^te sTumbeT o^' dliife fences betwe<^n the Reference she Ce^n;i|!i^^:red 

Se£|uene<^ aver'fe length, of aiignmervt between the Refo-e^iee Sequeji<:^ m\<i Hw-.-Cmyxpi^mS 
B^qimmm whmmn (i) 'mch pm^ or aii^irio js^cid in tte BM&mrice Sequ^^nce^ t^^ does Bot have 
a corres|x>n<im§^iigj^ m thii Oompm&d Sm^u^m^ imd (ii) ea<?1i gap in 

the Refe^nce Sequenice ai>d iiiij each aii^^ed ba^se w ami?ses acM in the R^&e?jee 
Sequexice fch^^^ pffes^^t frt^>5 a^i; aligned bajse or afjano acid m th^s CQiXi|mrs4 Sequ^MJce. 
constkute^^s a dil^rMce; and R is^ ^he Tiumbsir of base;?* Of amiTO acMs? ixi iim Riefbresics 
Sequence over ite length of ite alignmeni wtth the Campared SeqtJenee wiih aoj^ gstp 
ci^al^d in the Kete^^nee $ec|uefjce aIi$o b^mg couots^d as? £i ba^e or ajximo aeid. 

if an aJigame?!? e^is^ts betweesi ihe Compared Seiquence and tlie J^tei^j^^fjce Sfesq^e 
for whii^li^ cateuis£e«| above is aboi(£ to pr gmates^ than a 

?ii^>ec;illed mmim«;m l^?^em Me^Mil>^ (Mb th^ C<HBp?^^0 S^ec^tjemse has the sp^ectli^d 
oitniiBum p€jrcent ideodtv to the RefeTeiice Seqtiea^ tliough align m^niN; may exist 

which the hereto ^bo^^e cai<^ulat5e?d pejx:<?^i£ MeMity i^ Jess m$M the i$peeified f?eH?i£int 
^de.ndi3^^. 

com|X>S5d0as^ aj3d Bigsibod^s of use d^ereof, for the pmvendon, treatoent, and diagnos^is of' 
cancer, es:^eeially c^^i-cd^omajs, mcksding bjeast carcinonias. Disc los^ed according lo tl^e 
ioveTstloa are in^rpuno^eos conjpds^ing proteim or polypeptides whose ansiao ac;ld 
^equej>ces cotj>pns^5? or mas^ epi topic oUgo^cpiides witl^ 5?eqtj«:o.ce$ j5€lecte<5; i>t>m 
gmup SEQ lp NO^I - ^ 23, ill addiddi^^, fte iaventioa fmlhe? Jgjiatejs to pphmtsck^^tides ihM 
call be listed k3= jstti^mlate a pTL r^s^popse against ca^ces^ ai^d ^nosr^g ^peclfiesdiy es^cmoma. 

In aceorttoce with the present in vendoii there are- disclDSad sjpecific oligopeptide 
?iequ«snee^s wid!i amino ^seid sequences ?>.hown isi SB<j IP NO: 1-123 which represent 
ei^^itoi^ic |>ei*tidtes: (i,^. i^mmtio^^ie oli^t^^^^iide $e£|U=^pe;^) o^ ammo aeids 

in lengthy pt^feai^l^ 9 amiBo aeidi^ tia leiigi^ 0^e.s J4f:n-iap^pti.de^)^ a^id^^B^ logger shaB 

about 14 £imi?io acids m lengd^ and isi'esie^it: as part oi" a larger ^str«<JtMt«, stiC-h as a 
polypeptide or full le^igth protein, 

Wbile the use of specrue peptides is xe?>tr3eted to nse ip |5atietits having certain MLA 
i^ypejj Of Ml^A supertype% iheM is siseb i^sfcTricfion op the of the parent prot^iit a^ 
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immonogeii When the |>;ii'e?ii ^sfarssln arlnunonogej^ is pre«eBte<:t to the ?i?:)tjgen pmce^>sing 

HLA type(^il prej^eoi in the p45iiejr^. 

S ?>equ^j^ces m lm?it om ^ixm^h^ pmmhXy two* t^jsee, foai^ mom ?si3ret:*:^tes^ oi^ 

s^bout S 10 ^jr up .14 resi^da'e?^ lengillii and wMdh diffisr m ££rm?Ks aeid 

!^equ«j«ce tori^ tte of SBQ tD NO: 1-123 by tm mora ilian: atoui 1 ammo £tctd 

i^sidu^s, prelembly a can^^ervadve £^mi:r:i0^ f^^id a^?. <^j>pecially stmhiso ac^^^ the same 
gen^sral ctemical c^^amc;^^^^r> ?^ucli as wher*^ th^ey are liydraphofelc iimino £icMii. 

iq Sai<3 poiypepddes be of any de^e^ii^d te^gih ^o long a<s the^^ have immunogemc 

^terii vity ii? that they a?et ^l?le^ qnde^i- a iive?i jset d^xir:#je ce^dlfc to eMek In vitro or its 
v£vo aetlvation v)f cylxjt^xic T iymptecytesj (CTI^J a CTL xe^pCJBsej almost a 
l>5i^§jenprion of a c^jo^eei^ ^oific pmi^aiB, ejjpecially a; eai^mc^^^^ pix>iem 
where said pmteins ai^ presefiied i n vitjx> or in vi vo hy an antigeji p^^senting ceO l AFC), 

15 H:ie pjx>te]o$ arid poly^^eptldejv tbranng ite immui>oien:s of the pi^^^ent iBvemion can be^ 
riaturmlly oecumBg or niay ?synMiies?sed ch^mj£;aM>r- i^^^cofdiiig to the prejseat inveptiosj 
the poiypej?tkfe$ may co^Bpp^s^ at lea^t 0J?e of SEQ ID NO; 1^ to 233. 

Th0 prm^m ixivcntion also directed Co an ls<>lsie:<t polyp^|jdde, especially ono 
havmg immuiiogemc activ%, the sequenee of whioh compri?^e>> wkhitx it one or moi:e 

20 jstreichojs eompn^iing any 2 or n^ore of the s^eque nce^i of SHQ ID NO: 1-123 a«d in a^y 
j^latfcve q:Maotiue?i and wherein mid ^^eqiience^^ may dilfer by one ao^ino acid ;j^i>idueii frons 
the ^eqiieilc^of SEQ ID NO: 1 123 m i^i>y o^vej> $t?:etch orS 10. or up to 14 amisso acid 
restdijeji. "rhim withm die px^seet inven&^n, l;^y way a iion-fimitmg example 
poiypei^hde may e^optam as pari of its; amino acid se^ue:?^c«s, ftooiapeptide 

25 i5p to 8 ^mino acids Memtea^ ro se^ifiienoe of SEQ ID NO: U2,7,8 ^iioh that the 
jaoJypeprkie con>prji?e^s. In a <$pecific einbodjoienr, 2 segn^enr^s wkh sir ]ea?i^i: S reMdaes 
idendeal to SEQ ID NO: 1 and SBQ ID NO: 2 and one i^egment with at lea^r B residues 
identieal |x> SBQ ID MO^ in oj^ber e^TSLbodin^eTi^^ other coii^fem^tions and pern iutmioni? or 
ili^e eps topic $?eque?iee$f ^i?jpfe^ed Itei^Ti^ may be part of ap imifms^KmeB of the presei^t 

30 mve^ifeioo of of sfiich a polyp^Jide m lopg any su<^ polypeptide eonitpiise5? at least 2 
?s£idh epitope^ whether miiidi epitsipes are dlffei-e?it tl:^e i>ame. Ttas, In a spc^^iifc 
en^bodhBent. a polypeptide of the presient in vention may eooiprl^ie 2 copies of d^e s:eqnenee 
of SEQ 112 NO: 2 at sJotne point or polnfcy within its tog|lT. Of eour^^ie, aay con^hijiadoBs .and 
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peniiy mdon j? df the epkope?^ dlsclos^s^d l^iemin, a^s long tlie^/ ape. pjre^nt at lea^^r iwa m 

All of £lie epUopie peprideis of SBQ lO NQ: 1-123 are derived umn ptmmm 
i^%pmm<'^ck bv earjcer ceHs; i%mi mqimncmi^ and w^re iide^tiiied thmu^h tte method of 

polypeptides rhaf compiise at les^t one SEQ JX> i^Or i -X33> 

Dligppsptide^: as disclosed herein may £h«m selves be pmpftj^d by jiieEiiods well 
toowii lo those skilled m the m:L (Omn^. O. A.. SviHtet^^ Peptides:: A Us^rs Guide. 19^ 
W. e. feem^m and Company. N<^w York; Coiigsin, J. B. el al, Cuo^m: PTotoool-s: io F^x^leip 

.10 Science. 1999, Jol^a So?ib. to., r^ew Yom^ 

BesMes tbe^c|uei5ce^ of SEQ XI? MD:l-12Sx ifie pspteiris^ and pol^^pepti^le^^ 1^ 
the immimp^mg M pi^seUt mvemlm may ai;^K> compnse pi^e or omre other 
immu noge nic amisio acid ^tE?atch^^ know a l o |>e as^c^ ^ted with c^xiee?*, and mom 
speciacaliy with oarcinoma<e rficloding bTeast camlimnm, ovadaii caf^rnoma. coMrcctaX 

15 caixtiooma, Ip?)^ caix:ii^oma, or pm$rate carciis^oma,^^ wh^cb Oiay sdoudate a CTB 
:respo5^i?^5 whereby ihe imi^mo^ ajssiociate wilh Hl.^- A2, HL;A Al/AIJ , MI.A 

>si);pcrtvpes, or afjy olas^s I MHC (Le.^ MJXC X) moIeoiiJle> 

Tte im^mtK^gefts of ^e p?^^S0^^ ix^veitiipd i^t tl>e ferm of ^ cosBpo«itk>i5 pf 

one or more of ^ he di&rent imn>xJTS0geB$ aitd yt^herem each immMriogeri is presenl; in any 

20 desired relati ve abrindance. Sueh eomp5:j$iiioBS can be hornogenceajs or heierogeneoua wiih 
i^s^pect to the indivi<iiiaiioi?rm0Ogenlc^^^^ coii^pptici^r^s prejs;em thei^ein ha ving; only oj^c 
<>r j^ jare rhan or?*? ot such peptides^ 

Tlie ohgppsepiid&s and polypeptide;^ ^tsefal in praatie^ng the prej^ent mventlon may 
be dmyed by fractlaj^ation of mtuTaJly ocssjunifig pirotei^ii^ fey o^ethods ^uch as proreas^e 

25 tmammm^ m th&y mm be pmdiiced by recombli^anr or synthetic methodologiei^ that atx?:: 
well teowo and clear t^^ the skilled art?>;an (Aosobel, F, M, et al Cotrenr Fmtoools m 
Molecular Biology, 1999. John Wiley a: Son?^, Inc.. INew York; Ooligars, X E. et al Correnr 
Fmiocols m ¥mmm Science. 1999. Joh?i Wiley ^ Soas, Inc.. New York; Molecular 
Cloning: A Lahoi^ts^ry Manu^^ 1J?^9, Cold Spdi% Ha?^or l:.a^^ Sj^Bg 

30 MarborK The |3olype^pti<kj may cpmpii^s^; ii reqomhlpsrit or siyBthetie polypeptide tb^; 
eon^prii^ea at leai>t one of SEQ ID HO: 1-1 23 whir^h aeqt3enee;> may al^^o be pi^i^^nt m 
n^nltiple copte>>. ojlgopepddes and polypeprjdes of tfee pjese^it InventiorE may have 

one. two, three, or mot^ such irainunogenlc pepdrJes within the annuo acid ?<eqnciiec of s:aid 
Dligopepdde?> and polype pdde^s^ and i^aid immimogenlc peptidea, or epitope a^ may be ehe 
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5NSia)e or insiy fee dlffex^iit, or t^iav have any riu n iber af ^ueh s^^^iitei^ce^s wfeemjn ^oisie of 
theoi idemical to ejich otlier aoMn<^ acid seciuexiee wMIe others withm tfe same 
po]2fpe|>tld<^ ^^qu^^Tice am ditle^xjiit Ib^oij eaqb oslier *5.i^d i^aid eptopie s;e<|ues)ces m^^y ^^c^^^r 
in any order vv^^th^0 ssd<i i^vmmno0^i<^ polj^pepu^l^ >>equei3>£?e. The location of ?>u£?k 
S s^qu^i^ces wlt^^ the ^eguens^e pl^ 3^ ^iypepdd^ Ibrmiing a?3 iu^mursogeji of the mv<5?xdiori 
miiy affect rel^ttvs?; immunogenic' activity- in iuiditlon, imiv^qnogen^ of ti^e presto? ij^veBtk>?i 
may compi^i^e mofsj ihaa on^s |jj^tx?iji comp^^^ ammo ac^id s^equesncefci disc1t>5<ed kei^jn. 

Such polypeptides: may be part of a single ccrnipo^ do^^^^ covaJenil^ or 

uosrs^eoYalently ll^fed lo each otte^^ 
10 riie Immunogsmc dkcfeed liejm^ dh;ec% to, or 

toxoids keytel^e Mmpat h^moc^y^nm* dextras^, or a iBcombmant virus |>arttcM; 
i:hvu>un^eme peptWe known to siimylate a T M|5er mU type msspoTis^j;; s cyiokm^ 

such as sBiei-fero^ gamma or C^MCSF; a taj^eting ageoi sach m sm mmbody or meeptor 

15 hiand; a tsmyiii^im aieiit >saeh ^is a hpid; or a eosiii^ate of a pluraiuy of epifopesi to a 
%tm?M^lied l>^$5tn^ so ^c^tecl "muMpli^ ^rsr^gemo |r>epif<le*' desicnbed 

in iPomm, B. et atL, j:Bi<>Lehem, 2^3^17 19- 1 725, (I'^BS)); s oomj>wad such m 
pol^^rhyleins^ glycol to inci^^e tl^e Imlf Hffe of the peptide; or additkmalamM^ ^i^cli 
m a le^er or ^^eretory scquetis^e. or a ^e<iuei5C^ emir^loyed^i^^^^^ of the rjiatai^: 

20 i>eqrjence. Spacer?^ and Imkeo^ iypically conipnse ix^latlvely jso^ail, oeutral niolecules, such 
as asBlBO acidjs a^d which as^^j^t^bsta^ihaJly aacha^B^^^ islbysiologicai con4ltioa5^> Such 

j^pac<^.r?> a:R* typicaJly S;'e:lcc;t^d frojj^ db^* _group of aoi^pol<5r or jietitraJ polar a.iE^;ihio acldjssj such 
as glycine, ahmine, s^enne and other sjmtlar amiiK> acids. Such optional spacers or Hnkcrt^ 
need nor eon^prt^ci ^arne re^yn^si^^ ajid tos ma^ hfe eitl^er horrM>- or l^e^f^-o^^ 

25 Wberj pix^sejir, soch lxj>ker>^ will ec^«mo??ly foe of length sr least obo or two, cominoriiy 3, 4, 
5, 6, and po^tc^sibly fiis rnisch as 10 or even up i:o 20 reskiues (i?! the case of srnino acids), h^ 
addition, such iinke^^^ need aK>J; l>e eo;nipo^ed of a;nii;no acjd^ but any oli§o?^>erlc s?:ractn;ix=rj> 
will dp as well so lo«^ a?^ tbey provide the correct j>paclng so as ix:? opthnize the desired 
leveii of i?^ipmi^0gieBic aedvity of tiae imrBpno^ei^s of she |:«^^etit i^^verttiion . The i mr;n^i«<)gep 

30 h:iay £b^?^ioi^ form that capaMe of elTciting a C'l L j^spon^e. 

In ^dditjon^ she immtmogienic ^f the presertt in ventjon may be part of an 

hnnKmogehIc siTuemm via artaei^nieMj? od^er d^an conventional pepdde ho nds. Thus, any 
nmnner of attaching tte peptides of the j nvendon to aa inimuaogep of d^e sBvention, j^oeh 
as an ipin;mr£Ogemc polypeptide dMcioi>ed iici^ia. could provide iiiimunogeuic 
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srmcfcyjx^ claii^^ed Ine^jx^in. Thm, inuironogens, ?soeh ^ij^ pofcelfis, oligopeptides smd 
pol J peptife of the iiwentjon, are srruc^o^-es ihar eonram rhe peptides dise]o?>ed accoi^ing m 

they^^p % the eojuvemionai means? of us?feg ot^ bounds. 11:3^ ln>mu?:jag«^?i^ of 

a the ptes^em Is^vejtHloB jiitBplj^ contain suclv p^tides ai> of tkmx mateup. to h w ?>^jck 
p^piiae?^ at^ to be cpmhmed ro fbrm tl>e &ai ?mmon<)^eB left to tte i^k??M: and 
Mmginafeii ihe u^v^r mj4 ii? iii rio waj^ ^^smc^d or limned by the di^closus^ 

The pe|;mdey that ate^ n^iiuraOy pjweys^^^l ^ind boond io a claf^s> I Ml iC molecale, and 
10 whieh are mcogBi^ed bv a tiHnor-sp^-Ciiic CTL. i^eed sot be the ppiiMisil peptidejs ^br 
^^miatmB ^ CTL i^?.poo?.6. See. to ^^auipl^, {IMvhum, et al . XlmiWBoL, 

CMi bi^ utm^ nmmymg a p^|>tide. i^uch iter it more re^ly li^diJces a CIX J^^^pa^^^e> 
eeoemOv. peptides ma^^ be n^oditied at two types of po^^iyans:. The peptides may be: 

15 modiiied at aumo acid mm^im d^at ai^ piedjeted £o mteract wlib the clas^ 1 MHC 
mojeptUes iti ^ileh C5i5je the goai is> to cmate ^ peptide that a b|gl:ier fin^ the c1a^j> 
I MMC moleetUe ti:jari doe« tSiEe p^ Th« peptides^ can j^Iso be oitodittgid si amnio 

acid r0^ldu0g that are pjcedicted ?<5 interact wiife tliie T celirec«:psx>r o?i tfee CI L, m which 
cav^e tite goal is to ereata a i^epiide thai has a blghe-r aiMn% fer ite T cell meeptor tha^^ do<S4^ 

21) the original pepiide. B oil^ of these iypeN of 0mdi1icadoos cai^ resalt in a vBrimt peptide diat 
is miai^d to an odsiml pepticfe, bai v^hich i$ beti^j- able to a CTL r^sspori^^^^ 

the ammo acid sieque^iee ael^at^d fmm SEQ ID NO: I -123. 

rhe t^ri^mal peptides dsselos^ fmtmn cm maimed th^ m^ 
25 mom 'rmMixm at dit?erei>t:. possible sefedve. s^itc^ wlJtjm Jb^s p^plide ishA. Such 
>vnb<idratiot^s oiay be of a . oonsitrv-ati ve Batoi-e. fot e^tsimpie, whet^ otie asntt^o acid is 
i^epfaced by ao amiao aeid of sitnliar stmcuite and cbaraoteriaJiiea, J^ncb v^^hexe a 
Iwdtophobie; aj^titio acid replaced by another hydropbobjc amiioo acid. Bvet) tnom 

30 mtare. wbet^ l^ucme ^placed by i^^oleiieine. Isi stadie^^ of a^quenee v^tlatio^a 

fawhea of nsitMmlly oecurd homologous pat>i:eina, cetom a^mj^p Jieid aubadtndona am 
mote often tolerated than otl^et^i, and the^e ofrea j^bow correlatioit widt ?:^ijailaride^^^^^^^^^ ^i^e, 
charge, polant^^, and hydmphobiouy l>etween d^e adgs aal annno aoid aM iti? replaoeniejit, 
ai^d Jsach ij$ fhe basis fm deSniag ''cot^rsiet^ ative subsd^ 
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followio^ live groo|>i5: Gmii|> l--som!l sionpalstr i>r slightly polar r^f^idutv^ (M^^. 

Ser. Tlij^ Pm, Gly); prqu|;> ;3,--|>oiai^ rie^atlvely charged res^^^^ ^imi iteir amkle« C A?ip. 
A^si5* Qla, 0IJ>); idroup 3"^p<?1^^^ posfkiv^ly eharg^^ j^j^i^ues (5^^^. Ai-g, 1.3?^?;); Qjoup 4-- 
lurg&\ mmpolm ti^^Mam (Met^ LeUy VaK Qf^?^>; 4-"M?^, 5m>?mtic 

l^s?^ camervmtive sxibsiitutiOTis mlghi mvel^^ ilia T^plac<*m«m af on^ amino scM bv 
anoihier that h£t^> siovilar chsa-acMdsiic^s b\Jt is; soiiiewtj^t dififerejit JiJize, B^jclii 

mlgM involve s^Libstuutipg aii aci<^ ae^d fb^^ Oiiethat iis ppMr, or eveTi J^roj^iei^l^ is 

basic i n <;hai^ter, S^J^ch scMical 2^ cstmpt< ^ow^^ei:, b«? di&missied ii?^ pot^fttisill^ 

inef^feiCtive sfixm chemlea! effersi^ am ticst totally ^3^dk:C^3e and m^iiml mbm^txmoxm might 
v^li give si;?e M serendipitous ^flfect^ i>t^ ptkerwis^ pred^ctablie ftmn Ss^impfe c^iesinleid 

Ql" coarsfe. sioch ^^ubsstkuti^ may mvolve simiciureg mber them tte eamo^on^ I-- 
ajiima acMs. Thn^, D-aiBirio Mght $iibi?timt^ed fior tte Vaimixo J^cids eomm0??:ly 

fojimd ia the amigenic pept kles of i\m Im^ennon and yei sjfi! be eBCOp^pas^t^d b^- the 

other ihan tho^e l^a^ m the conn^son 20 amis^ acid& of jtmuml protei ns) nmy also be u^^ed 
jx>t sub^iiitution pu rpo;se?j io i>mdijee tomimogetis and immuj^o^nie i;>oly|3epti<5«^s ae^eo 
to the present i?^Yeotipo> 

If s^bsEtotjQps at mQj:^ th^n one^ ^^Itioti fotmd lysstiit in s peptide with 
siub^tantialiy e<|uivale5i£ or greaier a^^dgemc acdvity ^is d^imed below, then eo?nbmatioo^ of 
iimm suhMituitom Will be te^ste^ to de;ten>^>Be W the comMmd mib^tkmimm mmit m 
^dixi^<^ or syngeneic effects on the antigenic of the pepnde. At xxio^t^ no nmm th^n 4 
posiittom witlnin the peptide would >shTiuka;e?eou>;^y be ^^obsiimted. 

Based OB cytotoxicity a^vsays, an e^iJltope is considet^ed subsitiint to die 

:?'e^e;rey5:ee peptide if it has at least 10^ of the iiiiiigej^e activil^' of the t^ei^nce pepdde a^v 
defi n^d by the abili|:v of the ^jubsstimted peptide t^eojai^if iii:e sif te ep^ to^ t^og^si :£^d b^^ a 
CTL i n e^ompati^^?^ to dse i?iesfeence p^ vdte^ in the 

hnear porBpti of the effectot^^tM-ge^ e^urve^ wiils e<^m?5^olar eosic^ of the tefemtiee 

at^d s^uhs^titifted peptides, the obs^erved petcetJt specif je kdlis^g of the target eellj^ ineiibated 
with the subs dttJted peptide j>hoiild be equal to that of the refei^g^srice peptsde at aB 
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efl'eejorimj^et ratio- is t^.o- -gr^-ater- ihsui 10 fold sibove the irefere:nce: pepts^ 

efJfeetoTrtai^et ratio at v^-hich die comparison Is being j^i ade. 

Frettobly, wh^tv tbo Cri.s S|;K^cpic a peptide of SBQ lO N<>):1-123 ai^ te^iecl 
agiiimt ^he s^ubs^i^tutie^ ilU^ |:^ptj cot^cesitratlon at \#ss<^x the pep^ideis 

^hie^ve half the timxim^? m-E?^a?^e m \ysw reiatiye to baok^^p^u^^d yxo mor& that? aboat i 
mM^ pj-^jfetibly mom thati iabout 1 fiM. t^ore |;^jiei1e?rab3Y bo p^ore thmx tib^mi I nM^ mxd 
stili moi^ pmi^Tabiy t\o riKym thaii about I CK) pMv s^d most p^e^l^rably Jio mom ihaii sibout 
10 pM; It is also pretfeft>gd thai: diu? ^vubj^ii ajted peptide be Te^cogmi^ed by CTLs iix^iH mpt^^ 
d^an ot^e intii^^iduaL at lea^t two. arid mote preferably dii-ee indiy 5 dtjalj^. 

Thp$, the^ «i|3ttopesi of the pmseat iOTet^lioti j^m^ be tdetiiical to BMi^rally occujxiag 
rttiiiorrMsDOi^i^ or i\trtKxr^i*^^tf?c epitopes iii^ Iticlis^ i^mt dl^^ by no ?iiote 

thmx 4 msAim from the x^f^mncM^ p^^iM^^ as long cfe^^r have ^ubs^anttalJ^ identical 
smtigexiiio actt>vky . 

Ir should be appreemted^^t^^ may cort^ist ooly of a peptide of SBQ 

IP NQ: |-123, ot* co^ppise a peptids^ of SBCJ iO NO: I -123, or comptise a pluralfty of 
popiides selecr:?^ JVom SBQ ID NO: I 123, or oompd5>^ a pojypepfckle that itmU ccmtpmse^ 
om- or motx^ of the ep|toptc pepiidos of SEQ ID NO: 1-1:23, 

Tte ImsBUirxogeiriic pepticieis m<^ polypeptides M 1^3 vendor |3repai-ed 
••synthetically^ by mcombinam DNA teeteology, or tbev eao be isolate "ttom natural 
sotm::e$ s^ocb a?^ tuiBOf cell>; express;ing the original pmieio prodoci. 

The polypeptides £Uitd piigopepbd-es <|i$cl05Jed beix^in pao be ?^ynibe?^ized in solotiotjt 
or on a jsoHd support: in a^cssoirttstrK:^ with cbnvetjtional tech^Uques. Various sittouiated 
peptide sy nthe^izcirss are con tm^rctal I y available ami can be used i n mcoxdnnc^ with k^i^owt) 
ptptocofe See, teijr eKarnple, fOrajst, Q, A., SyiSibettc Peptides; A pser% OrHde> 1992^ W. 
Fix^emaii and CoJitpany, ISiew ¥orlv; Coltgaa^ B. et a.L Cuneot Fm^oeols in Frotelts 
Scieoce, 1999^, JahB Wdey ^5^, Sons^ Inc . New York). PragnieT^ts of polypepbdes of the 
mveotioti ca?i a^so be yymhesjixed as interniediaiei5 in th& ^ymh^^^^^^^ 

Reeombinayil DN A techtvology iiiay be eo^ployed w to^ a riuoieodde seciiiet^ce 
thait et^eodes an tmtiiunog^riio |>^t:ido or |>olypep^ide of tnlsjte^t is iirsssett^i mto at> 
oxp?^?j5*iOn veet0r^ trarii#^>rmed ar jf^^t^cted into mr ^pp?o|?*iate h£>M eelL £Snd cnlttvated 
uBder oo?idido$is js^oit^tMe for expt^«!>i^M>. I1les^^ ^r^^ are well kitewn m the tm to the 

isfcilled artoan, as descrsbed m (Coligaj^, I. E. et ai. CiJrrent^F^ i n Inmmnoiogy. 1999, 

J ah n Wiley <& Sot^s?^ lt>o,. New Yotk: Aosabel, MV er a1, Cotrem: f^otocols m Mq^^ 
Bsoiogy, 199^, Jpbn WOey & Soni?, bie.. New Yark; Maiecular Oomog: A I^bomtory 
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ManoM, Cold S|>ring Harbor Laboratory Frsss, Cold Spri^'^^ Hsrbar). Thu$, 

T^^co bina o ?:ly pf^diiced pepsyei> or poiy^pddb^s cao be is$?ed fhe |mmMr^ogen5^ of the 

The cpdiJig s<x|a&j>c£;?s for pepnidaj? of the length cti>«ti!^mpj?i£ed hs^^r^m cm be 
syt^the^t^ed o?s c^^mrj^ercially a:V5^^fi^bie i^tumjiisited^ D ^jyi>thesi:?,e;i"5s u$ing pmti^col?* that 
are well ki^aw in the sm. exaiYiple, (OTaiUv A * Feiptides; A i|serj^ 

CiiJide^ 19^2s W, IL Ffxjeman aiid Camp^i^y, l^ew Yoi:k^ Coligan^^ 1. E. est aL CnrteiM 
Fromeote in Froisim Science, Joha Wiley ^ So^is, Inc., New Yoik). Hie codiTjg 

5sec|:Uej^«2es can aii>p be lodiMed sJuch th at a pcpt ide or pqivpepl-ide will be prodiiced that 
ineotparates a dh^si^d amkio ^uiid i>iJ;bsdiytk>ri. The codiBg se<^u&o<^ cas? be pix>vjded whh 
appi^j!5Me iiaker^^^ l^e ligased into miiuM^^ ^'^pi'^^M<m vm^ l^iat am eommoaly avails 
m tte art, and ibe sr^suMm or RiSTA molsecule can fee tmmlbrm^ bilo 

siuifabl^: litosix^ prodiice dte d=^^ired ftiSiOT:^ pmtem, A j^iimber of <:ueb vecto^:^< ai>d s^jitaibi*& 
boM sysiemx aje a vaii^^^ their seleedoo lx> leix to the s^killed £irdi$an expm^ 

th^^ tei oo prois^i^^^ wdi be pro%4ded with ope^mbly liiatod gfeurt and 

^rpp codMs., prom<)^r regipvsi*, md ^ replic^Mon ^y?s(^ to pm^sde an 

eKpmmlon vector tpr^xpa^s^siion in ihe dies^^ied host celL R>r example, proino^er ^igquenee^ 
cmnp?^^ibfe -^ilh ba<;ten4^h<>«Jt^ ar^ prpvl^ m pl,a^jmjd$; ccnitainiiiE^ conv^nfem re^^irictloa 
site?^ fer imsnior? ot the dested codmg s^equeDce; The remltmg expm^isio^i^ vecto^^ are 
tmi^^^fonned dKo ?suhable hacterial boosts. Yeasr, ii^sect, and m^mmaliai^ .feo§5t .ceto also 
be 5.Ji$ed, ers)ploying suitable vectot^^ and coritml ?sequence5^. 

Host ^^Ife aire ges^s^icaPy ^n^itjotser^d tJ^ans^diJEC^^ <2ir tmo^jlbrined tt atit^jifejted) 
whh the vectoo of iM^j mv^sdoii wMch may be, for example, a clomsi^ vector or ae 
expte?^^EO0 veeipr. The veetor qiay be, for exaj^^le^ iti iim fpm\ <5f a ptemid, a viraJ 
pardcl^> E phage, eic. The engirieeTed bost «sell?s cajl be cirt?^t^d d^ cpt^yend^ 
o^edia niodifed a^^ appmpriate tor ■ £K*tJ.vati?^g pron^oter:^^ ^electdig trani?ibnBa!if5v or 
ajiiphlying £:be genci^ of the pre>^e;E^t inveatiosL Tte euitut^ condkions, «iie^^ a?^ teniperaturss, 
pH a«d die like, am tho^^e p;E^vioiic>iy u^ed wtti^ tbe hjo?>t cell selected ibr expreij^^ioa, a;nd 
will be appar^i^t tio the otdiB^ly j^killed artia^^. 

Mote patti<?ular1v> %e |^res>e^t TS^vetition a1?s^^ mcl^de?^ i^omMttatit coB??miets; 
e<3Tn|>risii>^ <me or xriore of die se£|uesK?es aa broadly de^eribed ahove. The eonsts^cta 
coinpn;j>e a vee^ory meh as: a plasmid or viral vector, mto which a aequence of die h^veafcion 
baa bee^i iaaened, m a ibrwarci or reverse orientation, hi a pi^^'cTTed aapect of thia 
etiiho<|i;met$t^ the eanstruct farther comprises; regaiatory ^equen^^ ioeludiag. ib^^ example 
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a pmni^ier, op^^^i^^bly Unted to the ^eqi^ence, ?iunvbers of s?Hltfsbte vectors, and 

p?omot<j?:> are kiiown m tiiose af skyi i^i arr. and j^re conin^eix:jai1y i^milisble. 

abov^-fecrifc^ eon5¥fc?ucfev Hie hmt ^ell can l5e a Ngfee^s: ^|cgivo& cell, ^juch a 
S j^^amii^afesi^ ar 5i lower mskmymm c^0v » y^^^^^t c^lt or ilse host cell can be a 

pmtervoric ^M, such as a ba^Mj« c^L Jntedactm^i rf the coHi?^ uct too ho^^t c^sll eap: 

e1eeiT^>pomtiQ?i (Ausi?beL F, M. <it Cun^oi l^j^tocol?^ id Molecular BjMo^y, 1999, lote 
Wiley a Son^^. Ibc. I^ew Yai-k; Molecular Cferaag; A Lsibara^ory MaauaL 19H9, CoM 
.10 Spring Barbo^ l^bomi^^y Coid Sprmg H^a bor). Socb c^Ib caa rominely be: ^till^d 

for a^^ssaysiig C XL aeimty % jbay^iig gm^&m^ mmm^md> -m i^oail^iaan^ 

YaiiouN: msmmalian cell caitu^e ijyste^j^ ca^ aJEso be eai|5loyed to express^ 
j^comhima t pxoiein. Ex£imple<^ of aMmmaliaa expr£^<isioii^^ the COS -^7 liaes 

15 of moakcy Melr^ey ds^^cnbed by OJu^mai:i, C<^iL 23:1 75 (19EI.;> aj?d other cell 

Unm cspabfe of e^pix^^irig a c*>m^^^ y^for, 1w e^fai3>ple. C 3T3, CMQ, f^^la 
ami JBHK ceO Mao^maOat^ ejqii^s???!^ veciq^-;s wiO ^?om|^^1$^e aa odgin of repUeaoo^i, a 

& pi'Os-X^Offc'j- «3-a'C^- ■e-?s.l^sf5-'C%«>jr^ ^^^s.^'Cf' ■ii^l-^^? ^s?^ JiS'Cfc.'^^Sii^ i.^fe^s^isrO^i-j.^-e- i,^ijj.c^.^-ii^^:. ^S'l.Sfc-i^.., 
poly adea via don iJ^ie, ^^pMec doj^or mid acceptor s^ites^. tnm:scripiional tcraaasuon ?^Ci:J^^eaees^, 
20 ajid 5; ilaaking s^on osuscobcd jsequcaecj^. X^NA ?*ec^acaees derived fern the 3V40 s^plice, 
polyade5>ylauoo sites mst^y be^ «?ved to provld^i ite i^uB^d aoTsmr^scribed genetic 

Tb^ polypepti<ie can ^cpv^red and puriiied itom x^combiaant x^eB calttjres by 
melhodi^ mciudrn?* ammrmhjm <Jislfate or cthanr?] ofecjptr:arion, acid extr^cflon. ^>ak>n or 

25 caiioa excbai^^c ehr^^inatogjBphy. phospbo^eOoiose cbrontatograpby, bydspphol^lc 
iarcrrictl oa chromal^ogr^iphy, affi aity ckmmatog^raplw. hydt oxylapajire c^imf i^s^tography a ad 
iecfcra cba:3i^iai:ograpby. Protein retokUag ^tcpa can, be used, a^^ neeci^sary, in completing 
co^figiimtion of ibe mamre protein. Ibg:b perlbrn^a?iec I iquicl chromatography 0riFLC) caa 
be c^jEii^lO'yecl Stial pu0fi<?asiceB st*^. 

30 immiJ?^ogetiic pe|5ddcs> of th^ mvemjon imy be used to elicit CTL^ ex 

vi^o fe)m eltte healthy it^dividuak or item oa^tcer p^e^^ts, sacli a^s breat^t earcmoiim, 
coloi-ectal earciaoma. lung cajcinojiAa, ovarian ca?-cinoma, or prostaie cajx^inoma. Sucb 
mspotiseiJ are indoced by iacubabng rn tis^aije coliare the racii^v idijars; CTl. piecwsor 
ly?^ii^hoc^^tes fcogedier wifcb a source of aniigea preaend.n|? oeys: and the approj;yn^ie 
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i i^iinosjogei^ie? pi^^ptide. Bxi:u;n|>le>; of suitable aniig;en pi^ese filing ^elT« incisKle d:eodntl^ cel]?^, 
mi^i^ix:t|:>hagej>, and activi^ted B cells. Typicsd^^ peptide ai corse er^tj at? on?> between 10 

aiT6d 40|i.gmi|, would be pre incubated wul^ i^ie i:miigej^ p5:e>><^f^ting cells tbr perk>d>j^ ran^ij5ig 
ir^r^Y I m iB hrJs, p^-^iivk^m^lofeulm^ cm be a*Med dyt:ring this dme period m 

S «^nb^nee ng, Th^ atitigei> presasrlng cellos m^s^y ^Xm be held m room temperaruine duii^g 
the incubadqto perk^^ (IJunggix*n> H.-O. et sih. Mmms:^^^ 346:47 6-4B(X (1990)) or pixeti^ared 
wkb aeid (iZeh, I L J;, 111 et al., f ium.lmmo^^oL, 39:7f-E6> (1994» io pix>?:tmie the ge»r 
of deii$ituj^d clasJK I MIK!^ molectJlej^ iliai can bind the pijpdde. Tfee precui^ar CTLs 

(yes^po^der^j) are dien added i<;» ilie aiiiigefi pjesejiiing cells i« which the dBmunog;eoic 

10 pepude has bauad (shiBiilat<>x^) at psspcmder £0 stin^ul^itQr ?^a£ios of berweesi 5:1 aiid SOjl^ 
ami iii0$£ l^^pically^^^^^ 10; I and 20; L 11m cO'-CisId^ ^f j^^ Ci^Us earfaed out at 
C in UFMl 1640, m% fm^l boyine nerum, 2 mM L^^utami^^e, a^vd iL-^ (5-20 
t Ji^kstol), Oilief eyialdties, ?>u<ih a^j 1;L- L II. -7, and lL-12 may a!<;o be added to tb<5; culiure> 
Fiosh II.-2-coMaimng niedJa la added to the ct.il tuj^^* every 2-4 days: > typically by mmovlTjg 

15 oae- baif the old oiedis apd i:e|3lem$;M|Xi It with an eqiml volume of |jx^ah o^edisi. v^^tbsr 7 10 
dsys?, aBd every 7>l0 diiyis the^^afteju rlie CTL arse re.5sttm«laiisd wish amigeo iste-sentlBg 
ceUs Io whibh immmo§:e^ni£5 p^t^de ha^ beeiit bound ^js: descrlbeci above, Fj>2^h ILr J- 
coBfealpiBg media l^i^dded to ceils datoi^hout tli^ir euKMi^^ ^ de^jdbed ^bow ^Fh^ree to 
i>D3L^r xounda of sdimdation, and scsmaames a?5 many fiv^ lo elgl^l mund>^ of athniilatiojt, ai^ 

20 ixjquirs^d to ge^^erate a CTL reapon^ie that can therj be niea?so;i>sd In vitm, llie abo\^: 
de cribe d pmioeol dikiatrad v«? only af>d sl^oold not be cooaidex^cl lieiiiirt^ Many m vitro 
ipXL stto^iMtjop protoeoii? hav3£* been «teenhed atid die ehojc^ c^^wMch one to uae weO 
withm the knowledg^e ot die skilled arlisaa, 'I^e |^>eptlde spe^^d'i^ OX caB be lumber 
expanded ^ large iiumbera by ^atment with a«d Cl>3 aBdtod^. For eKaitrple, $ae 

25 CRiddelL S. aod Oreenberg, F. O., idiojnonoi.Meliiods, 189-201. Q 990); Wnlm:^ B. 
A. et ah, N Eogl J-Med . 333: 103S^ 1044. ( j 995)). 

Antigen presenting ceil:^ tiiat are fee tsaecJ to ?^iimulate a CIl.. fesv|>onse am 
typicahy i^iCMbajed with peptide of an optltnai iength, tor e?vat5ipie a aotiapeptide, tbat 
allow?? |ol^d;^ <>f the ^pqde to tlie elaas I MHO tnojecule v^ithoui; add! doj^stl 

30 pt^cessiBg. Largeir oli^opepddes; arjcl pd1y^piide?> am get^^erally ttjeCfeeh ve ih hhiding to 
cla^fs 1 MB0 ii^oiec tl^ey ate isot e£^etetit!y p3x>eessfed mijo asi appinopiriatelv 5:Ji:sed 

peptide bi the eK^tmcelMar o^ilieu. A vadety of approaebe^ are known in the art, however, 
jihat allow oBgopepddea and poiypepddci? to be e^ioge aoualy aeqalred by a oelL which tlien 
^dfow^s^r their auhaet^uei^t ptoces^^^^ and presentadon by a eias^ I MllC; molecule. 
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the moteu.le« ir^to the ceM (Hatxlirig. C. Ili, Bo;r< J. ImimmoL, 21:]S65-IS69, (I992>), 
enciipj^uiMion of tlie ^l^olecui^^^=^ iJi y|X5sonie?^ that iire^^f^^^ of imeresii (Reds^ j/, 

al^ J[ Jmi^mmtMe£tod5^ I4i :i5^^-I^B, <:lS91))* or o$im>s^i^ ^hoc^k m ^toh^ molecules 

Q|Agope;pti<|e5$ i^iKl po|y|:Jepddes thai compiixe tme or mom f^f £he peprkle^ of tte ii^veBfips^; 
cati be provMe^^ hi Mj^^h £i i^isliiM thai Jhev aife deli^ei^d to tbe 

cytoplaMn of ilie celL and sub^Nequeatl v proce?<?ietl lo allow pmi^ejit^tioii of tte peptideiv. 

Antigen pi-x?N:ex\li OS cells ii able for "^ti mislatttig mr m. vitro CTL j-espot^se that i^s 
specific ix>r one ar irsoj?e of tte peptid^^s of the invention oaii afeo be prepsi^d bv 
lii^cJi^cto^ poiynucl^t^ds^ w^ctors *e#tx?diiig; ses^ii^iices into itie^ c^^l^^^ ilie?>^ 

poly0^ic1^ptyi^?i be desigaedi -mch iUM they exp3:«^a <Hi1^ a MBgte pept^ije of fibe 
mveMiori, muiiiple peptides of the ia^eMioti, or e^eii a pksrality of peptides of Ehss 
InveMiorL A variety of apps^^aches are koowo la die art itot allow polyntjcleodde?^ ix> 
in^mluced iSBiC^ e;?<ptes;j^ed ui £i cssli, thus pmy|diaf one^ ot iBom pepiide^^ of diie iiivemion to 
the cia^js 1 MHC oor^ rlimltmg ejcs^mpies of 

siuch appmaches^ mckide the Jjitt^duction of pla^mid thiXHjgh pamc]^ -;medmte<3 geoe 

iraiii^ler or ^l^ciropomlori {T^img> T. o£ aL^ J liiaiwxioL. 160; 113$ ■1147, ti99^)). m the 
xtmm(^^cimn of cells win> an adctio virus exprcs^iBg the polymicleoude of diEtei ej^t (Pei e^- 
Diess A. et a:L, Ca;neer fes,/ 58:5305 -5309. (I ^;9H);k Thu^;, oligomscleoiide5i thai code l^^r 
o?se or mos^ of the peptide^; of dte iBvertJio^^ piit> be p5x>^ided to asitjgcn pt^gseodpg cells Irs 
^iKib ^ fa^ibion that the pepdde*^ a^^^ecjate with ciass 1; MHC s^jol^cuji^s ^i^d sre i>fesei;!t^d os> 
the surface of the aatigen presiesshag c&il^ mid com^quenUy am available to £*timtj|ate a CTL 
:rc$|^qnse. 

By prepartn^ the sttr ntdatar cell Js t^sed i«> genes -ate an in vitro CTl. respois^ie in - 
<ikff^mnt way^, if is possible jo i^of^tml die peptide ^>pecificfry of CTl^ ix^spon^^e. For 
exan iple, the G1X.?5 gejierated with a pa mcular pepti de will iieces>5a;d.ly be spec die tor that 
peptide. Ltkewiye^ OTl^v ibtit am geTiemted w hh a polypeptide or polyt^^jeleod^^ 
pr coding for pariictilar p^ddes will be limted m ^speeifrciJ^eji tha^ recog^jlxe thase 
peptide?^. Mom b£0^1>?^ ^stimpiaia? cellji^, ^ipi ipps'e s;pecifeafi>^ <lefad?i tie cells ^ e^m be 
iiE^cisbtited ?i> the pre^^ence of the whoie parei^i prates As? a la^ther altem^itive, jstmiij-Ml^ 
celis, atid t^om specif teal lyde^Klrs tie eeiis. ea^i he tmnsdtieed or tmt^sfeeted wid> RMA or 
ON A comprtsi ng the poi yBtj eleodde sequence e t^codtng d^e |>roteiH, IMder these akertiad ve 
e<>i5diiie^BS> peptide epdopes #tat tiatimhy cleaved out the pkptem, aiid wbicli am 
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genemi:ed in sidditjors sjd peptide eplJ^opes of SEQ ID NO: I 123 can m^s<ycim^ wlr:h ixrs 
appropnatx^^ cla}v>^ I MHO n^olec^ile, which may Oi miiy not mclude HLA- A1 , - A2, - A3 . The 
N^elecdan of jmtigeo pjx^s^endrjg the typ^e at mifcig^en^ w to stimuiaf;e the 

CTL^ is to the prdirmty :^M]IM artist. 

feiB AI. A2^ or A3 ^sispertypsjs ( Al X is a n^emter of ife A3^ ?su|>em^ ^) < wh^jsby fhe metliod 
GO n:ipris;e?i contacting ^ CTL precurSior lymphocyie with sin antigen pre^sC^idng cell that has 
bonnd am imn:ifcmog;eo co5^ipri?>ing one^^ o^^^^ tte pepiidejs d3Sc]o:?iect accoi^drng; to tlie 

in vs^ndon. 

i ^ipeeiiie iticiucie method fef 

lymphocyte; widi an antigen pi^j^nilin^ c^^ll ^mt hss pxi>gsiriimi>}^ sicqoimd an imm^i^oget^ic 
oligopeptide or pcdypepddie thai c^an^p^i^sj «5i mpc<^ di^selpsed nccordinit 

t¥3: the invention, 

A yet addmonM embodiment of tte pr^e^^ent my^ution dtr^etied to a process fer 

irom Al^ ABy or A3 supenyp«?5>^ omj^isni^iitg conta^^iiB^ a CTl. pt^cuj^or lyn^phocy^e wItts 
an ^mdgen pre^jeottng eeli that is expre?s5*mg a |x>lyniMi^k^otkie^^<^^^ far a pM^^pepticie of 
the mve^fcibn i^od wbereiti s^isi palynucl^od^le is c^f^^biy Imk^^d to a promoter. 

A vatjery of fechniqnefs ext^ ^issayisig the activity of C'Tl.. 0"je;xC fechnkiiies 

include tlie lahehng of fsr^^t chilis with radionnciidei? i>uc:h Na^^^CiO^^ or "B-tliymidine, 
and tneaisiinng the release oir retention of the radia^lnclkle?^ fmth fche target celi^ as ah index 
of ceil deadu Snch ttssst^ys at^ ^vell-knowtt in tli^ art: at^td their sieiectk>n is ief t ix? the skiJk>d 
artisan. A^j^o^ahvely. C'll- are ktsown te> relate a vjn1;ety of oytoMhes whm they at^ 
stimtJlated by an appro printe tat^et cell. si?ch sm a tuntor ceil «xpresst?ig die tele v^mt clat>js I; 
MS fC oiolecnie and the cone spondii>g peptide. Mon-liBiiting esiantpks of ^^nch eytoMnes 
Include IjRN - 7: TNF-o^ and OM-€?SE. Assays ix>r thes^e cy tokines a well know st in die j^^rt^ 
and their selectio?! is left to slie ji^lled intisats. Mediodok^y for measuritig botii target cell 
death aM cytokine miease ss a iheasxj of CTL; re^ttviiy nre given m Cohgan^ J. E, et aL 
(Currem Protocols in Imntunology, 1^99^ John Wiley <^ Smis, Inic^^ Mew York), 
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After expsn^ios) of the antigen- «peci1ic Ci! .??, the l^rfei^ £ire rlien adoptiv<>Jv 
d^iins-terix^d bsclc iiiRo the patients, wbe?^ they wli1 destmy their rspecliic mrget cell. The 
^itytfcy of spcJi iido|;sh.\?et tra^^^jfer i>> deii\of:i^^mited in North, et ill. (In^'eetlinpion.. 

<i&t^Tmmin^ i^^^ of ceils to resin^^e dje^ skiped ^^^rsiseism will be gaidc^ by the ^^tal 

immb^^r oif cel^ ^Mlah1e< the activity? of the CTL measured m vit m> ihss qondiho^n of 
the patiem. Frelferablv, however, about I X 10^ to ahoiit I X 10^", mo?:ei ps^is^ferahJy atout 1 
X 10^ to ahOi.Jt 1 X 10^ \ md eveji mojie prefe ahiv, about I X IC)-^ to about I K 10 -'' 

k^own £104 ex«n:^ph|fed m O S. Fat. No, 4^E44,S^3 to llomM^ ei: i\L^ aod U;S, Bat. I^o, 

The peptids-^jp'eclilc CTl. c^n |5imf^<&dl i^^^ pdof^ to mfeiors 

Imo the padeM/ e^^ ample, mot^oelofial anhhodi^s directed tow^i-d the cell surh^ce 
protein CDS, pj^!*ent an CTn., can he uj^ed iii ooiiiooehon with a variety oi" isolation i 
leehtiEjques such m and body ponnirkg. flow cyiotXK^tdc rotting, atid mag^t^etie bead 
?;epanttiqo to pari the peptidss-fsp^ttlfic CTT. ^ny rmtmmmg mmpe^ptide^ 

^p^iMtC: iytxtph<>cy^^^ Mimulatpi c^Un. "Thm^ mpthodta well knowsi m tbe^ att^ 

a?Ki tl^elr^ekclion left to the jMlted ^lisai?. It ^kmuld he n^ppm^^itimd ihu §pmmiim\ m 
p^pnd^^^ppctiic CTL m thi?^ manner obviates the jieed for >5tln^i^latmg U-ie CTL hi tl^e 
•|>r«;$ence of Cxm>q:$:, Tii^s, thos^ is^ np chance of InMyeitentty mnirpdueit^g iuoior cells ialo 
the patient, 

Ttes, oj>e iJij^lsodtoei^t of tl^ pr^ssgint tavenf^^^s? telates to a proccxs fpr treatmg ia 
siubj^t With cancer charac by tttmof ceps exfii^-es^sl^ig eo^^ij^Olexes of a mK^leexde from 

A|, A 2^ or A3 s?iipert>^pe?5^ lor exa«i^e, Hl^A^ Al, HLA-A2, IrlLAAlI, where^^y CTl,s 
produced In vitro aeeordtjs^ io the pjx^^ent ItiverstiOJ^ are adttthhi^to'ed m tm iimmmi 
>iisffimem to de?itro\ the tunior «;:eils jhrougl^ di rect lyj?r>i or tp ejl'^l^ct d>e de?smiptioi^ of the 
iutnor cell?^ iodi i^etl y d^rough the eJaboratioh- of cy iokrneo<. 

Ariotte e^nbodin^ent of: t^^e j avention directed to a p?^oei?^is^ tor treathm a 

^uhj^fe with caxj^er t^haraeteti^ed fey tumor cells s^pi^ssing^ii^ c^^ I MHC molfjc^ile ^Bd 
a« epitope <yf SEQ IP NOt l-i23s whes^hy the (TTl^ ai^ p0;?daee<i m vitro a^d at^ ^i^ecifc 
for the epitope or o^igmal pix5tei?i atid are adtmthatet^d m atr ars^oimt sitiftciem to <l<^Ktmy 
the tiimor cells tl-^rough direct ly^;i{^ of to etfeet the de^truci^^HT of the tutnor cell?^ isMireetly 
through fhe elabo?^atiotrof cytokmesj. 
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^iimimym^, a calorectaJ cjarcinoinji, an ovi^riaii carcu>oma, a i^s^ e^?x:ii?is:>i>m> aod prostate 
eaJ:^if^o?^5a, es^peciisUy femast care 15:50 Ji^^i. 

The ^3c vivo gen^rsiiad CtXw *^a53 be u:$ed to jsfes^fy a^d is^^lsite the T e<?li receptor 
S n^oigsmles ?ipecif?c tar the peptide, Tl^e gen:es ei^eodmg fche silpliist atitd beta cNtim* af the T 
^reil r^sceptor can Ix? cloiKtd into £m e:S:pn?s5sios ve<^tor jt>=:i?t-em JitTid sxao^t^ored aiid «^K|M'ei%sc^d 
in Baive T celfe ft^ii^ peripheml bipod, T fmm lympli oodei^. or T lvo:jpiiocyjs 

pr^gefijto?; cellj^ Jtool bone msi^mw. The^^e T c<j!!;s, wli ich wuld toj^ be a^;pf^i>si?ig £i 
pepu^e-speciOc T cell j^ceptor, would tteo ba\ e a^li ajoior ix?actvvity^ a boused 
.10 adopiive therapy of canoer, a5?d mora speciBcaliy cancet; breast cai^inoma, cqlorectai 

M Mdido?^ to ihesr u^e fe^^ pix>piY5^!a<::lic pur|>0se§, the imm«no^;em^ 

ImimimogeMe pepti^d^^^ of the pre?>:eot taveniiorj, togecher wlih modern te<:hBi^ ge^ie 

15 ^ereeoing. i>:iake it pos^sib^e io $0i^^^jv paiienti^ lx>r ite pjreseiie^e of J^^Be^^ encoding Assart 
peptides cm cells obtained bic^xv of h^mars detejcted m sucl> pad?ests / Tile resnits? of s?ueh 
sies^ening may help dmmmim xhe eftlcmy of proem^^m^ with ihm mgkm^ of it^eatmem 
dfecfea:! h^fem i^sipg the tamMJ^ot^m of the ^^e^^i^t mveriife 

Alternatively, the immunogenic- peptides disclosed he^^in, as well a;&i[\jrtc dona fly 

20 Similar hotnologs thereof, eiay be used to se^^sen a satuple ibr the p^'esenee of CTI ^< dint 
specifically reeogniice the eOT:e^pondirig epitopes. Tl^e Ij^niphoeyte^ ip be ^^creer^ed in tisis 
a$is§ay wiU -riQmisUy be obmiaed ftom the peripberal blood, l>u£ lyn^phocytes c^n be 
obtained tVoiSi other s^ourees^ inchsdi ng lymph nodes?, spleen^ ttimoi^, and plenxal llnld. The 
pepddes of tlk^ i^^ent mvemic^ be used j^s a diagne^bc tool to evaluate tlie 

25 etticae y of the iiHii5 o no£]iempeo tic s reatn ie nts di sclosed herel n . Thu%^ the in vi tix> getse^a tl<?t) 
of CTf. as .dej$c;dbe<f. gfcbove: would be used to detemiiBe rf patient?? are likeliy to tx^.s|>o«d. to 
the peptklem vivo. Si milady, the in vitro generadofi of €TL eouM be done witb samp^e^ of 
1yu)|>hoeytes obtained fyom the patient before and after ti-eantient with the peptides. 
Suoeessnil g^t^eri^do?^ of CiT^^ is^t ^ivo should ftsjen be recogjuxed bj^ a cor«^j?pondingly 

30 easier* aMUty generate pe|>ti;de-s;peeific CTL vitro fmm imx^phmme^ obtained 
feliowmg iireatmenfc tm conipansoa to dK^ae obt£dt>ed btdx^ tJieatBient, 

The oiigopepbdes of the invenbotK saeh ai? SEQ ID NO; I 123, can also be nse^f to 
prepare class 1 MfiC ten:at?iei's which can be used fn eon|uuetiDn with flow cytometry to 
qtjantitatie the frec^ueney of pepdde-speeifjc CTL th&t are p}fe$fe£ji: a sample of 
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:can:\pri:s;mg pepodt^fN of SEQ ID NO: would be cooiblned io fhmi ieiiramem 

e5^0fi^|>li1'^ied If^ IJ4>. Fas, No. 5,635,363. Said teftrai^iex^ would fjoti i^^^S i?t mot^iioring tfxe 
imquericy of CTD^ 5t5 the peripte?^] Mood, l5?m|^ w tuswsr of an individual 

ij^i^k^oing ImmuBOther w|th the peptides, f^ri^atefe, m po^lv indention* 
SL«4 M w<?uM he es.pect?ed tliat imjBumxstiioTi^ w lead mi mmmsm ixi &^ 

As stiiied ab<:>¥^, u vacciT;ie ia acce^-daace with th« pre^seot inventjon may mclud« 
one or more of tii« liereiMte polypepdds^sJ or acti^^ fra^oiiexitK tlier<?of. ox £t 

campQSiiiqn^ w pool, of i.mmu?M>gemc pepi^ liereio. Wh^^ti eji^ployi?ig jbos^ 

tha a o^e poly peptide or a<;{;iYe fegm^riL sueli £Us i\¥0 or i:iiC3^?e p^^^ aod/ot ^^t^ v^ 

jxsgmeMj> rnay be usad ai> a physical BMxtar^ or a Jt^sio^s of twa or moi^s poiypepikle^ or 
suits feigmeisiji ll^e jfetbs^^ may be prod^eed^ far eLJ^jij:i>pIe^ 

By mcombinan? is^ctoiques or by ihe U5^e of ^^p^xa^ijite lifjkers for iiusing previo^usly 
pr^epamd poly |;?ep?ide^i or ^o trv^^ nro^n ients. 

The immiinogejii^ moleetijesy of ths? ij^vetifclpn, In^rkidtiQ^ vjxeoij^ compojsitions, imy 
biS tttilii^ed according to the p^^sem iitventlop for imrp<>^^e;^i of prevtsn^^^^^^ or 
tf^sitrng dis^si^^^ causing tte fe:?£pi)ss?jioii qt th^ 

where ite amigen is beieg expresjsod by timior cells, A?^ la^&d m accordaaee witli the 
pr^a^^em invention, the term ''pre veMi on ' i^lates io a pj^^c^^ hi which aa 

sinhml, esp<%?:ially a i^;ii^mo^aL siriid xj:jQ$^t e?ipecial|y a iiMman. i?s expQised ip an immaBOgen of 
the p^sem mve0fi«5?^ tfee i>3tdiK>ji:iO?i or on:^et eFf dsssfiise pmeesiS. TJsij> eouM be 

do?ie whei^ un iodivid^jal has^ a ges^ei^c pedigj^e mdicariiig a precfisposirio £o%vaxd 
oeetimspca of tl^e disease c«3?id^4oii tc^ foe pi^vei5t:^/l^r ex0mpie, iM$ mjght be of ais 
hidl viduaJ who>?e aneesto*:^ j^^i^w a p^dlsposit^oB tow^^xd certain iype^ of csiJicer. 
Alternatively, the k^imunoget^ co^ild be admmsstei'ed to tbe geoemi popolation sis is 
fe^:|iietidy dene far infecdoii^s di^seas^e^y. Aire mati vs^ly, the san^i ''sijppm?^siosi" is of(en u«ed 
ix) de^rscdbe a eot^djiian whei-ein the di^^e£i?>e proee^^^ ba^i aire^dy begiiti hut obvio^js 
^yr^ptoiBi^ $£iid cos^dition have ye^; to be t^aliised./Tl^MS^^^ eei:% ai« indi^^idiial may 
Mve beeoi^^e caBcerOM^^ but ¥io outside sigm of dtsea?>e iiav^ yet beeri elimc^Uy 
i^eogj^i^^ed. In either e^se, tssim pmpl^ylaxis: cmi he Jipplted I'Q etteopipass bdth 
prevent? ot^ and supptesj^ioti. Conversiely, t:|-5e /tem>. **t#s.atme.n.t** is-/i>f^:e?i- ist|lr/:ed io mean the 
eh meal application of itgentg to eojnbat an iilready exiJ^ttng eot^dihoi^ whoj^e clmlear 
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pTe>sent$Uio?i liars iilresidy been ix^aHxed Isi p^afe^f. TOis; wouM occMr wb^^xi aj>; indwi^lual. 
to^;:4i|reiKty bee^> diagnosed as haviBg tun^or. 

It j> tmderst^d tl:^ai the suitiible di>?^<^ge of an vmmiiriogert of present In^v^ 
wiH depesi;<i apoi;^ l^^aj^i. weigl^t of 0m xmi^m^h £te kind of mnc^ 

S tr^^txsiem^ i $ ax>y, the feg^ of toa^a^ei^t, mxd iht^ m^mm m tfrn esfifeet dotted- However^ 
the aiotJf .p.t^fe:ixid do^^age eitn fee tailoi^ to the kidividiial subject, ^ determiiHtd by lite 
i^sessrchw or cHn?c total dose i^equimd am' giv^Sii iTeatme^nt w0I eommoaly be 

delsrmined with reispect to a ^taodaixJ T^»^i^oe dose b>^ a maBafaciui^r. ^uch as is 

cooiiBOiiiy dojie witli v;iceiHes> i^uch dose feeing ado ills i^ied either m a single tmatment or 

10 in sefies: of doses, dri^ ?iucce^ of dep^jKl o^ the prodi^ciioa of a: <ksi>ired 

Imimiijoiogical Micces^i>fu! |3^x>iduofcjOiiE of a Cn>me4iaiedi respoaise to rte 

antigeo. which respon^ie gives^ rtis^^ to Jli^s pre^^nti^o a^^^An^ ifcf^Mm^m d ilj^j^, tbs 

o>v^emll admiBti^tration s<:I^edu]e musi be OQi??ii=^^ the j^ttccess oT a eaarso 

of tj^adDent a^id whether a stable dose, given ?a imlattori, would x^r would uot |>mduc«;: 

15 the desdred itinjEiijaoloigieaO j^ d^erapetrdo i>ei>iili or eB^ct. 

The tl^erapeadc eflte^ve aaip^jEJit o or more of 

imiviunog^o^ of rhls> inv^ndan, is apio^m mjl^cieai io mduce ats efeetlve CTL f^s^onse 
to c^^,i^ OA^ sme^t disea^55 |>i^gj^^s$ioa, Thi^s^, thfe do$^ will depenC among orlwr things^ op 
the id»?^dty of the difiuitmogens a^ed, jfes n^tnj;^ of the <lisease coitddion, the severd^,^ of tho 

20 disease condition, the exterjt of any t^eed to pjeveat iijuch a coadidon where it has not 
stteady been detected, the martner of ^idmi^ii^tratioa dictated by the situatiot^ requirksg soch 
a£tetJ3i^tt:ade>s>^ the weight ^nd state of l>eaitl> ^^f the imlivtdMai ix^iteivmg stich 
ado^inisitmdosi^ and the sound Judginent of the cllntciari or rejseareher. 'IltKis, for pijrpo^jos of 
pspphyfeetie or therapeude adMtnistt^ ef^d^e amotints wouM gei^erally He wif hm tlie 

25 mnge of fro^t^ 1 :0 u g to ?i^>o ts t 5 iK)0 ug of peptide far a 70 kg p^ri^iit^ fallowed by booatsag 
dosages of frfsnrabour LO p g to abom l ,00<) of pepdde pm-snatit to a boosting reg-imeti 
over day weekA; or n^oriths, depeii^dlng on the 5X^crpie?^t'?s respot^se and a« neces^vdated by 
5?ub?sequent fnotdloridg of CTL niediated aettvity wi the Moods d: earn. Of conrj^e,. Ksieh 
dosa^e^ are to be cosi^idered o^ilv a geTses^l guide ^nd^ m a given; situadpn^^^^m 

30 e^e^<?d i^uclli J^jgge^sted d05»a^ regimeiis wh^re i^he ejididan believegt ^at dte recipient's; 
coTidrdotT warmt5t5s rjiore aggrei^sive a4mmiarradon schedule^ tl^e efficacy of ad tnhdsJte^ 
addldoaal doj^es, atid of h^ereasrag or deereaslag die intervaf taay be re-evaiuated on a 
coisdaiaBg basis, in view of the ix?eipieBt'i? tmmin>oootaj:>etenee^^ tte level of: 

CTl. acttviry with resjpect to mtTiDr-^associafeed or tumor- specific aTJliHens). 
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For siich |?orpo>?es, r:l^<^ IniiiiuBo^e^^ie ct>n;ipo^jjion:>^ according to she pmi^imt 
invi^mkm m^i^^ he umif -^ignm^t - a. dis^ease condkian such csmcer by adoimi^imiion: io ^O- 
indivktual J^y a variety of i-oute?^. I1te easjipoisu^oi:^ p^ay be ad;i?iimi>^recl pai^nfemily c?r 
omllv^ ^arsd^ if i^^at^rjttemli V * eife^ ^^v^ite^ucaMy or tqpipaJly, P^retJiierai rouies f include 
jvufeis^utaLO^eouSs it^stra venous: > i?^m<teiHa;i> inmimusc^lar, iMrapeniono^U |!i?o^nsj$al, 
traiisckirmat t>r buctcal mutes- D^e or mo?;^ such .ix>ute$: may l>e empioj^ecL F^iT^enterai 
a^minis^ts^aijoii can be;. Ibr example^ by toiu?^ injeetioo oj by g^mdual perfbsiO oyer tii», 

s:u?sp^T^sisioa?>. Vaceirie?^ in a« ail ba^ve aim well kn owa ^^ueh a^^ i^^r Solid fornix 

that a3?e di:>soh^ w wspended p^ipr us^e oiay aim Ik? lormiJlate^^ Fli arm a«2e\j tic al 
card^s^^ diJuenis esteipseiit^ ara generally add^d thm tomp^mM^ with die active 
m^gi^dlemsj and acce^^ Ibr pba^Ti^ace^jtk^^ um. B^mnplm ^ue%\ cama?:^^ Include^ but 
ar& ftot limifed to, water, ?^alisi*a aol|3iion?i, digximi^e, or gl vcei^ C<>mi>maiioi:^^ earrierss 
uiay ali?o foe xssed, The?ie can^po>sihojis may be sJtedlixed by coirvsnyoii^aL weil kaow^i 
jsierdii&aiioa te<^bniquejs iaeludiag sjtx^rile lliiration. I be re^MMx^g solutio^^?* o^ay be pae^kaged 
for is;^e i% or the a<|ueoiJ^s sojiit^orss may be iyopMUxeii^ |he jyc^lsiiized pjx^pajralibti being 
cs^mbined wid^ ^terlle water betoj^ admimstratlo^, Va«;cmgi eomposMonj* uta^ ftsrther 
irM^<?rparat^ addltioi>^l ^ab^tarices iE;o ^^tablll^e pH, or to ftmctioti a^ ad|uv^m£^>^ w^ttiivg 
agei^tSv or ismulslfying agenl?^, s^bieb ean ?iei:^e to Improve t lie of ^fectivene>is <^ 

I'he concisnimiiort of tbe CTL sdmula^o^-x^ peptides? of the invet^tifon in 
plrjafni^K^euiicat IteTUilation arp ^ub|ept tp wide vadadoq. including: anywhem f?-oni ies$ 
ibixn 0.0 1 % by weigbt tp ass i>:meh a^ 50% or ^Boiire - Factors ^ii eh aij volume and vis^^o^ii ty 
the r^si^Mng c<>i5i The; solvenfe^^ or diilu^eais^ used for ^uch 

compom^iom include water, dmtetbylj^oltpmd^ FBS (jphos^phate b«fjfe ^jiiie 
itself, or odier po^jsible ca me r?:i or e xcspje nrs . 

llie im;n:air50ge?ij? of the j:>ref^esu k^veatioa n^ay also be t^ontair^ed m mtkficmUy 
createil s^iroeturei^ i5uch a^^ iiposonie^, ISCOMSv>iiow- releasiri vebieiej> 
whieh iBei•ea^^e the i manors ogeaicity amUor half- life oi' the peptMe^^ m: polypeptides m 
^erum. li^s^omea fBClade emulc^ionj?^ IbaiTota^: itiTcelle?!:. insoluble moiF5iQlayer5>> H<|Uid 
crystaMj, j^iiospbbli|>td dispersiimss^ l^^^eliar J^ets jiisd tbe life- lipo^^otvies; ^r u^e iu the 
itivent?on am farmed fe?i> jsmiidas^d vesicle -h^rt^smg lipids ^^^^ inelude tieutral 

mx^i t^egatively eharged phoypholipida and a stetx^l, stjeh ebole^^temh Tite seleetiotr of 
lipids is ^eiierally deterj^med^^b^ aoch as bposooAo sim and >^iabdity in the 

blood. A y^3*ie^iy of methods are: avaiiahle for pi-epadog hposouies as reviewed, lx>r 
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exsimple, by (€o%iSj^, J. si. &rrenj Fmtoeolj> Fmts^m Scl^ iohfv WOey ^^^^ 

Som, Inc.. ISiew York) and ?^ee al?^o Vm. N^^^. 4,235.S71. 4.501.72S.. 4,837,028. £md 

5.Q193^^^- 1^ipos<>mi?:s comsOTiiig the^^^^^ or po|ype|?ades of the mve^?fcK>si oa?:?: l>e 
d|;rm^e<l to ihe ?^ifce pf l5?jm|:^pi.d c^lls wl>^re tfse; iipi^c^tiea rJben deliver the ^sefccfced 
S tomanoigemf <l?Fectly to Jit^i^^B preseTSitin^ cel^^^. Target? ears be thieved by 
imx>rp>p.rMij>g suMi^oTiai mpiecufe a>s^ proteins or pfyfy^^m^dhssxM^H dx? mUier 

membrarseK of satd iitmctiji:^^, tois remjliing m the de^liveirv of t^e i^tmctures to pattjct^ksir 
ama^ of the bod^. or to pajticuMr ceM?^ withio a givm organ or tis^yue. S^^sch iargedng 
mokoide?i Jimy a moleeule ilmi brnds lo i<?cepror oo aotigeo p^■e^^eTl^mg cells. ex^ampk 
10 an antibody tlriat btsidNj to CDSO coisM t>e a^ied lO dimct lipo=?om*^ to deisdritiO <rel]s, 

Tte t?mmin?DgenSJ <yf tlie pi#^^Fi£ liiv^^iiiOH may also be aidtYtiiiiste^d sus ^oiiii 

manniiol, lactoi^e, siiarch. magJicK mjB , celluiOi^^a, gluco<;e. stJero<;e, i<odium saccharin, m%i ^ 
like. Such soltd composiiio^^^ wlli oi%en administej^<i arally, wtercb^ a pbarmaceu tic ally 

15 aoc^ptabi^ npotoxic cpinpo^iti^n is^ ibiincd by ijiftorporatiBg the pepttdes aBd po^ypeptt^^es 
of the mvejEms>n wltli iii^y of the c^rdesr^ above. Dessemlly, siieh ccs^mposiii^^m wiO 

cojitam 10 95% scuve ir^fedieBt, a^id more pt^s^ly 2S -75^ sc?iv<s i0gi^ 

AerpiJPl Mpp^jfetraUoa w tiUo m alternative, i^^uMri^ csalj^ tMt the immuxjpg^n^ be 
propciiy dispex^cd within th& aemsol propellajn, Typic^^^l pareei^lages^ of the peptides or 

20 polypepdde?^ of ite mvention o^-e 0.0I^?^-2D^> by weight, preferably I % -10%. The u^^e of a 
<stjir£5tctant tp properly dl^spejse the irainwogen aiay be requii-ed, jReps-eseniadve surfscm^t?^ 
iileJude ifie esse^^ or p^irpal e^r^tsrs of t^^ft^^cid^s coamiBi?*;^ fern 6 to 22 carbp5> asom^^, ^5ie^ 
as capxo% ootaiipla. latmc, pa^mhic, sreanc, linpleic, fiuoletila, olestiex5C and olek^ aekis 
wt£h aliphatic poiyhydTie Mcoiioi or its cyclic a^^iydrido. Minted ei^ij^rs, ^tieh as mi?ieid or 

25 nal:unO ;glycs^ndi-is o be etnployed. The ^^uj-factant: may consriture C);l -30^?^ by weigM pf 
jhe coinpositicm, pjjel'erably 0,25-5%. Typjcal prope]la;?^tj? far «uc^:t adn:iini:vtrabo:n may 
if^ekide es:iers tmd si^nilar cheorieal^: but am by no mesisiss hpiits^d u> d^c>je. A caixjen snch ai> 
leeithiji tor iyitmriasal delivery, may also be included. 

The peptides apd pplyi>e^tkle^ of the im^entkm pu^y al<^e> b^^ <iehvei^l xvith ap 

30 adfpvam^ Adit^mfits mcliirie^ but Bot 1i?;nit^ te>> epjtiiple^ or irspPtBpleM &euhd'i^ 
ad|aviji3iL Mpmamc^ , Aedvsidptf C?esie-3 (lAC?^^ pho^^phaJ^, aknt>inii?Ti^ 

hydtoxide, alu?B, at^d sapotiin. Ad^ovani effectcs can ai^vO be obtai ned by iiijceti ng a vadety 
of cytokij:)ej> aloi% with d-je immanoge^is of the invenripn. Tbei>e cyrpkmes hicli^ 
not iimilisd ^ IL-K iL- aj>d GM-CSF. 
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The p^p^ides imd polype can bs? added to p:mlfes?$iOi>ai 

amigeri |:5'msenjing: cells s^i^eb as ^enddtjc cells J:hat have been p-epa^^d ex vivo. For 
exiifi^|>le, tsrte dejidriiic cell-s could bet |3Tepa?:^d to^r^^ CD34 poi^itlve s£cib ceOi^ 

or tjhev cxmXd pmiramd from positive i>K3r3»yte?> <3|>tairied fro^p 0m 

pmkph^ml Mood. The den<f life g^fKs^^tad e^, vivo c^ls^km^?^ sueh ^ <3M- 

CSP, n-.-3> TMEc tmd SCF. 11m cxiliximd OC isre 0\im p«lge4 wifb pepistlex m various 

:Conce?m:?atii3s^>^ usm^ Ma^dai-^^^^i^^ that a well faowa die ad:. "O^e pepMd^^pulsed 

den^dntic cells can ilicii be admlnlstej^d cither iotravcamjSvlv, stEbcutaj^coissI^^ or 
mtradep.n£ili>r, aad the iiinnimixarloii i^iay also iiic.ksde cvtoMncs such an or lL-12. 

Tlie p^seiii invefttian ditected to a vaccme in ^xiich mi imjBu^ogep of jEihe 

pre?iej^t t^veMi<>n is <^leli^^^ <;^; ad^iEiiji^teTed in tbis^ ferm of a po1vBU;<^iepl:ic|e eineocljisig tlw 
^ PvJ%^P#P&i^ 9^ acU va d bc^os^^d he^em^ wl^eseby the peptide or polypeptide or 

fegm^nt is produced ii> vivo ll^e polynucleotide txiix^ be included in a 
e>cpreS5iiOn vector ai^d combined with a phaTmaceiiticaily accepiable earner. For extuuple, 
the pepddes or poiypepddes could be expms^ed in pimmld DNA imd nom^piicatjve viral 
vectors stich ^ vmci^^h ^<>W^p^y^:^ Ye^^^^ ^equine en-cephaBtis virus, side^o^vlrus, or 
other RIST^ or DMA vims^s. lli^e^se exat?5|>lgi^ are meom to be iltetradve oni^ and sliouid 
not t>e view^ a$ ^eB-Umitbi^. A wicio variety of oUi^r vectors i& avallal>fe and are i^parem 
10 diose skdied in the m-t fsotia the description given herein. In this approaehs a portion of 
the oDcleohde sequence of the viral vector is engii^eert?d to express the peptides or 
polypepddes of the invention.. Vaecinta vectors and methodsj i^sefid in inMBuni^atiotj 
px>tocofe ar£j Fat IHo. 4,732,M& the disclosujss of wbieh 1^ tiKJorporated 

herein by rei^s^nce in ib es^theity^ 

Megpxlfes of ite tistt^jre of the eoi^posidoii given, arldtMonal thersipeutlc a^entSi 
ntay also accqmpajw tl^e imjj^iiisogem of ?l^e pix?se?itt tnveBdon. Thus, for pntpo^:es of 
tt^atdig tumoj-s, cot^i positions contaiai^i^ the tnyni^nogcns disclosed herein o^ay, in 
additjoB, contain other antirumor pharo^aeeuticals. The uwe of such co?npositions whh 
nmMple achve mgredsents is iefi jo the dtscretioii of tte cii aician. 

In ^Kldftiot^^ the imti^m^ogeBs of th^ pre^e^t Ttiyetiti^h cim. he used to stinR^lsitie dte 
prodi^eiiisjti of anfcib^ for usp in pamiv^^ ittmim^tyi^^ dtagnoMip rec%*?nt^^ 

amd ^r isse as j^agent?s h% otiw proeesses ^mh as aftlfnky chromMogTaphy. 

The pTe>^erft iriventjojr also telates to antibodies that react whh Immunogens^ sach a?i 
a poJypepttde comprising one or tuore pf the epitpptc^^^j^ of SEQ ID NO; i> i23 

dii*clps:ed herein, ^ctiw ffa^ment^ of snel> atitibodia?? as^ also specifealiy cpnis^^^^^^ 
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Siti:^h 5mo bodies, ^mi j^ciive fcigis^eat>< of socli i^t^tibodies^ fer exi^ Diple, s^nd Fj^b strucmre, 
ojiiy react with, iniskidkig where it ii^ higUly i^efective or speojfie for, n^iiioj-iogeoie 
s.£mc£um coi^5|;>rij^ln|?: 2> 3v^^ or ij^or^ of the epitopie jx^tkleK ot the i nyssnuoo. 

With ftie ^iuivej^J; of meJJ:?<xfe^^o^ bioiogy aiitd j^pOB^biimn {:s^^hnology, |t ^^^ 

S m>w pQS?^ i ble ftsr tbe ^itis^^n or oi:di nasr^ sMil Jx> ps^d;^^ anrjibody by i?ec<>mbmam 

ixmrniH and theix^by g:etH*rat^ gmie K^queiic^*^ that code f<j!T ^^^^ 

jk>ii«£l in th*j polypeptide ntmc^ixm pjf the anti bodies^. Sxrf s^jitibodys ca« pi:^<i^jeed by 
errlier cloiimg tbe geiie r^equence^ <sncodi^>g li^e^^^p^ chaioi^ af todies or by 

dii^ci i$yoi:be55i^? of i^aid polypeptide cbabisJ. wub in vi tjo a>;yemb!y of ?he s?ypib«-^iif«d chains^ 
.10 to femn ££cbv<? txjtramerio (H^L^) t^trqcturejs with isffifiuy for Sspecifio epitope ai^d axitigemc 
de^pimimatti?. ll?is: hm prni^hmd itie re^d y production of ^ii^tlbodt^?^ lisviiij seC|\ieBce$f 

Regaidless of the sout^;^ of the imtibodie^. or i^aBobodie^,^^ ^o bow th0 ^rtirnn of 
OTdk^ary sidil cheose?^ «ucb aoribodie?^ or nanobodi^s, including recombuvandy 

15 coBstme^d or syndieslzed. iti vixm- or in vivp, by asing tratvsg^nic aiiimaljs, ^ifi?h m cowsi, 
goafs jsBd steeps I?y oslng osjl ctijtisre^ m biOJfeacto?$^ oj: by dlr^^jt cjiemjcal symtesij> 
empicjy tug Hvmg organisms? as ai^y st^e oJf the pupoces^s , b\1 a^libodies and mnobqdle^ 
i^gioinss caji>a^ of tm^adting widn a issiructumily ix>i^tp3«:imi?lS!try andg^mc target. Oie 
^^gions iiiteiE^:icU0$ wlib il^e target are mi^rred io as ''vadatble'' or regions and are 
20 cha:meted^e£l by diifer^rK^es if5 ami^ ?ie<juescei fsxsm aji^ibodies of <#0;ex^iit a:obgeaik 
.<^pecifi^cisi:y,. 

Tte amibodl^ the it^vssntj^e^ may afe:^ be wteOy syMbedsr, 

wiK*;rein the polyj^eptide ehaii^s? of ite andlx^dle^ are sy^thesiv^^ied and. po^s^bly, opdmized 
for bloding to tbe poiype^tt^es disclosed b^Mji a$ being reicepsoi^. Such aritibodie^^ may be 

25 chlmedc or homaxMed aBtifoodle^^^^ a may be iiiOy iehmoeric bi 5?m^omre, or may be 
diineric and compiij^e only £i single hea\?y ajK? a s;iBg^e light oh abi. S^cb ariribodiea may 
aij^o iooiiide fragoienfca, mcb as: Fab aad Fiah^)" fragment^^, capabie of maebag with aBd 
Mtiding t<;) aBy of the p^s lypepb deiv discl^ beTein as^ bei ag jx^cepmrs . 

A further embodim^s^t; of the present iB\^endon mimm to a rs^ethod i^r ;mdtj^^istg a 

30 CTL ?^s^^«^^e m a sul^^set i^i^ipn?^^ ip ?sdbj|eci^ that e^tp^js?!; IfLA A1 . A2 

or A3 ^supertype aatigeiis e^cttve ti.^.^ CTL -stitimlad^^g atiiotmt) of aB iauTOnogen of 
ihe inven^bon dia^: doe^s ttot cooipds:e the entire prntein expresisiBg she eptopic pepbde>< 
discloj^ed temiti (Le,. one that co«>priaes le^j^i thati the emtite pj?otoin wb^^re rte proieiB ijs a 
natai^lly o^eism^g pplypepri^^ in mi aim>u;at ssufi^eieoi to iaduDS CTL 3:^spoi^?^ejx> tufmor 
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cells exp^xj^^sing 'l&mt. MI.A Al ar HLA- A2> as? eas^ s^f^sy be. fl>efebv eltciimg a 
ce|luJ j5:3r m^sponse agaio>vi j^aid iun^m- cells. 

A :>fcyi furs:l^eT e ji>btxlio)eHi of ^ iriveritioii tx? kites m tx aietliod tbr ij:^dmmf 

a Cl L res£><>«5?^ in a s^l^ec^, whereiu the im?iiianogeB ii^ m ihe ferm <3t a pal^TJueleodde. in 

BL A- Ag at leasi xme CTL ^s^pitppe, wher^m ,mid epitope pr epito^jes siix^ selected Imm a 
gmap comprising the p<jpd4e di^elojsed iacco^ixfi^ iiivefidori, antii are coded within a 

poly n^jclao tide ^iesqijeiiee ihai does nm coo ipri^^o ite aiuire protei^i codi^ig M 
ao:joi5n.t jiufl^cieTif to iiidiiee a CTL mspo^so ixy mmor celly e^q^e^vsmg If 

10 While ite emDiple^i are provided below io iliu^^tmte the i ny^aml^^n, it is to be 

^i^^^siood tliM tliese oieilioda smd ^xaa^te in bo way iitiii? the iivvess^iiOB to 
*2mbodii:miTts ^jescr^bed hereiii aiKi tMt x^^ ei^^tedimems ^nd no doubt suggest 

the^OJ^selyes to those ^ki lied it^ the ai i. Aili^uMiciitiom. pateMs, md patent applleatiom cited 
herein are liei^^w inco^^porated by t^lei^nce, as aie the ret^rexices cited themhL It is also 

15 be utJdsi-i^lood tfemigboul this dt$^cit>^fute wh^^^re t|^e ^in^ular is; ijs;ed, the jplimil ttmy be^ 
iol?ernsd ami vice yen^^ of eithe?:^ js^ ^ot to be eoj^sidemt limiting. 

Coll Lmes 

20 MBA oib 231 (MLA A2, A24), a mamowy gMnd ductal caK^inoi^a cell hoe 

establi^^hod totu a wa.^ obiaitsed tron^ ATCC <MamamsJ> V A) smd cultured 

?i€oonilBB to the ATCC prat<^oL Tl5e>eUJIne SKOVX^a is an HLA- A2.I f^mtecta»t..or^ 
the OHgt^al ATCC CMaoassjas, VA) ovamn adenocarcinoma line SKOVa (JiLA A3, 
BlBy S^^ C^5v" ) ^^Kl waj^ ol>isiiied fmm Or Co^mMmmh^^ (M. p, Aridersot^ Cancer 

25 €eBter, Houston, TX). A secjond ovjmari eaneer ceil U ne DVCAr^3 (H1.A A2, 29 B?, 5^) 
was pmmjm<i fmT^i ATC<2. Both cell lines were cultujed accordhig to med^ods^ descnhed .m 
KmBakrishna. V, et al 2003 lotematip^^^^^ Immuooioty l5C<>K751^7a3. 

30 to uH^iK>affi «i ty Fitnf?^^ ation 

All timor Jh^es we?^ maimlt^d m RPMl l«0 tvjedfym coot^lt^tT^g 1^% teat- 
Inaed vated FBS. 2 mM glutamine, K) nvM liBrES, penicillm (100 U/m1> stt^pio?^>ycin 
(aO ug/ml) soluhoji aj>d sodiuriv py mvate solution (ail iis^m Sigma, Bt l.o^ds. MO). The 
SK:0 V3. A2 e^^il was em^tiiioousiy maiMamed iii 250j.ig/mi 041S (|B vitroge»). The cellsf 
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were hJirve>?ied by trei^toi^^nr with 0.45^^^^^ and 0,32 n:iM EPTA. wsi>lied r:wa tl^^ses in 

pho^^ |:jhMe"biiffe5r^d s^aime sokitlon (pM 7 ;4),: at^d «io^^d cell pelleis at -SO^ C. AliquotJi^ of- 
X 10^'^ cel]?:^ were j^aluMH^d at 5 IQ es^lls/ji^ Ij-j 20 a>M TO^v, pH 3 0, 150 mM 

4'^ C, llie; ivs&tes we?:^ t!i?«ii eeiifoibged ai 1()O,0OC} X che^ pellets discai-dedi, apd £hs 
s^upemati^ats pahJi^ed thiX>ugb a 0.22 pm fj Iter, ll^e ?sP|>emaiaMi? wem tfeen^ p^is^seid ove^^ a 
serii^^i af col liny wkh tte Eri^t ct:>iii:£usioig SepliaT^sev a^nd tiie ssecorKr c^:>oi^io^mg 

seco«<3 coiuma was Ihisti s^pentMiy washed with 20 colisilia of 30 iiiM Trrs^ pM 

Si>, ISO mM NaCl, 2S corum?i voltim^ of 20 mM ESh 10 M r^aCI, aad 20 

cokiimB voluj^j^5:5s^^o 20 mM Trj^s, pH S.0, 'Tte p<spiides wem eluted from ite cokjmn wlrfes 5 
column vol ume5i of 10% aceiic acid. 1 he i^NOiated HI .A-Ai iBolecules wem ilien boiled foi^ 
15 5 min m furth^ir dimmmmm my bouJid ipepdde^ troiB tlie hca^ v chains. TOe pepddeiS w^i^e^ 
&mn sepiitmeti fmm tlie seo -ponfying class 1 heEvy diaiii ^hd pi2-n$iCi:^g;l«i?J?iJ^ by 
cemtifugaiion 00 a Ul^fee- CI. memb^^n^s wsrh a m>?nl^^l molecular weighs cu^:Ofi^ of 

D'VCAHB ar SKD^3 ecOs we^c ps^par^. usin^ die ?iame pmcedom iii^ just 
20 dcsciibed e?tcepi d^ai HI^A-A2 molecale^^ wesf^ ^s^a?^d i^fing lil.A-A2-$pecim 
simibodie^ij., 

Fepgsde l^metioiiatiosi 

25 Tte pepddc e3CJ:mc&>s; feK^Mo^3ai^ 1?y RP HPLC (H^evei^ed Phase -Bjg^ 

j^ii:bmi£irjec 1 IqLiid Chmi^ osdvg an App Ucd Biosystems (ABl) iiiodel 140B 

^syi^rcTt^. Tl:ic cxtmcts were conceniraicd b^^ vacimn"5 centntiigation Ixojii iibout 20 nil down 
to 250 p i a^i d i nieclc d i xTte ei^^ B mwMec (N o^maik, C oBii.) C^s; Aqua pore colmm> C 2 . 1 
mm 'K 3 cm; 300 A; 7 ^im) or a M^gins (M<^ VSew^ CalilVi C1B Mmsil (2. 1 

30 mm K: 4 cm; 300 A; 5u?^^). Th^ p^^pddes weix? eluted by fim ^j^ios si gr^lism- of 
aeetamtnle/f5.0S5% TF^ (tTsi^^ioroacedc acid) kfi 0:1% 11? A/wat^?^, with the eon<?eJiim£lao 
ef aceto^ij trile ij"jcTea?ii?ig fVom O-^^tI; <0-5 min istsis)^ 9-36% mmutes), a^id 36-60^ (55- 

62 m^ir^s). A i>ecoTid di«^e^5SiOii BacdonadQa of cc^mblned liuede^iT^i 17 and IS from die 
fli^t dime?s^iM (TFA) l^:&cdoa was iiccomp&h«^^ u^j^mg the i$a.me gradieni bat w^irM ehe 



wo 
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subsfitHoon <>f HFBA (1:tepsafluomborync £icid) :fer TFA. Th<^ flow i^te wa?s 200 iil/nno, smd 
i:racHo?ii5 wem i^iollecied i^?: I mm (Brownlee column) or 40 ^ec^imd OTjggm?> c>:;jlum?i) 
iotervals. A dimen^iom of RF wa:^ acMes^d u>sirig an Hidex (Napa, CaME) 

a ^h^ai^a?K^e derectK??, The calurrm pr^5red by padkmg 21 cm b^d of 10 Cj§ 

Fhoemx. Ari^.)- Peptides^ m coa^bm^^ fi>iK;iiom 26 and 27 of tte second dimejisim fex^d^^^ 
were losKled ^^ to ihi?^ cokim t^ ai^d eluted wid^ a gr^Kli^nr of acet^o i^^ 

jtcemfe/wa^ex- in 0. 1% triediylamme aceJ:£ue/wiito. widi tho concentration of acetioniink 
.10 Inomasmg fern In m mmmm^ TOo tow rate wa>^ ate 300 nl/mm. and f raedon^ 

A^re i^oWecies! iiiio as ^1 0f w^ter eveo^ 30 jseo. all R^^BFLC e^>qj^5^mm^ pepii4^?. w^m 



15 Ma^sjsJ>|>^^ctroiB0Ciio Analysis^ 

mics^capMlary BPIJC c?olym^^^ In thl$s e^|5eniB<2«U cohimn o.cl, 100 um Ld. 

witl:i a 23 Cj^ b<xl) wa^ bMtt ooiim^cted wm mtx> d^M^^imm £VM<;o, llou^jt^^, 
TX:) to two piece;^ of fused >iilioa of ddtemnt leo^^^^ (25 ^tii and 40 iim Ld l Peptides; 

20 we^r^ eluied with a 34 mm gra-di^nt of 0-60% aceioamife. Tlite 25 ^in^ capillary depoisi ted 
otse^HI* of liFIJ;:: efO Into tlie well^i of a ndcrotter pl^^te te^ oso in CTL epuopei 
:ix*€OL5>stitut;ion as?say$> wheix^ss f*>n:vs.lnin,g^ tisc i^liiuo^i: W5ij> diEr€'C£€:d itBto dx* 

j^j^ss sp^oirp^3>eter. lonss were ix>3^Bed by <sleci^i5^ray i<mi^atmn. at^d m^s spectra wem 
r^i^ot^ed by soaamiis^^^^ mas^ to eharie ratios (la^^ 1400 e^ery 13 jsecoiid^. 

25 FOpdde se^:|ijLence^^ w^jm detei n:nn<jd by C- A D (col Msion-acd vs^t^d dis>>ockidon) tanderit nm^S; 
^petr^Tomotry de^cribe^ m the Mterati^r^ ot al, l>roc. Natl. Acad, Sci 



30 Ho?^oiogy-sea:roi.e^^ofid^^ 

Fm^ete ^o^taiMng F^dde<s c^^rrespot^ding to tte nm?^sej> Identffied % MS wem 
analy:?:ed with the <?eat^b algoddim, SEQUEST. Seamdes wet^ earned n^vbig Swi?=;?^FrDi, a 
cnTated tiumai^ :proteM sS^tabsse Mfe^^^mw^^^as^ ^ Table 2 desedbe^^; SEQ il> 

NO: 1^123, which are MHOa^^socmied pepddes (aedve^^f^ isol^^d feot MM^ 
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mb 231 mj^sorceU^^ Table 3 descnbe« SBQ ID NO: 124^ 233, w^jch ajx^ MHC-a^^^oc^mt^^^ 
peptj<:1ex fsctive iTag?^^eot?i) foi^sid ojie or more of the tu«>or c^ll MD A- o^b- 23 l 

CM), OVCAR3 (O) and S1CQV3..^2 C^^). T^^ese tables illu<sira^^ pe^tlte mm am 
mmm^d with HLA sr^voiec^fe^ tla^ g«?5i^?^ ^^ts^S pmtem^y which these peptides am 
S denied, Xfee tallies; 1 11 «?itmts? d>at nK>?:5e ihm m-^e p^^^S^ Mm^iM^i^ w H]LA moJeeate 
imy be dedved femi a ^?mg5e parefit pratem. Fuilherjmmt^ ?ruuw pepride?^ mxd pm&nt 
pmmi^^ are cetmrnoi? £0 oiiore tfait once mmor cell >iouixre^ i1ki;s.traiin^ the^ nal;ure: af 

feptkfes we^ sysvBiesi^d u^^JBg a Oifeon {Mudi^ao, W^^^>) AM$ 4^2 muMple peptide 
xynthexixes^ Qua of 10 ].iM^>;i ware yvinfei^sii^^ed usij^g coiiveiitioiiM FMOC &?:ni?^o 

aeids, r©?iim, and chemical t^^ Fepiidei^ were puTiiicd ^^P^BFLC usim a 4.6 mm 

15 X 100 FOROS (Feoe|jdve Bio$j^steirii>, C^jBtedgc, h^liisjs ) cokiii^n m^d a 10 tnm, 

Oe^^e ratmn ii«onoc v^e-der i ved DC aiid |3epti loMi og 
20 FBMC ware purified Itojn :A2' norma! donor blood usmg Jympliocyie 

sepamiojv media (C^tppel ICN BiomMicaL Auiwa. OH). FBMC (53 X 10^) w^re SKided 

AIM V medium (Ulfe 1 ecfeologi^s) a^d aEowed tx> Mb^i^ 60 mm at 3?"a Hon 
adher^sit eell^^ wem removed as^d sav^ed as a sonree or eifecmrT eenss. Adtemm FBM 
25 i 3 K lD^/w€^il) were thes^ poised widi 50 Jng/inl >^ynihet:ic peptides hi semor fee AIM- 
V' Dvedium eontaijiing l.o i«^/:n;iJ p;>-m5emglob«1m (Calbioe^ies^i-Novabiochem, Sao 
Oiego, CA) and iocobaied fer 2 ]:v nt ^I^C Oiibound peptidei^ wem a>spirated and die welliv 
wasted til media. 

Monccvte^denved PC wet^ g^ner^ted a5> Jbllo^^, M^MO C^3 l^f :) were allpwed 
30 to m T^5 Mmk^ mormm)M ^^^1 aemm^ti^ AIM^V medium fm 60 mm at 

37^C. i^on^adhemnt eelfe w^i^e colleeied a^j a ?^^Tt^e <>C efei^ T eel^s and pooled with 

the previou<i collectiojv above; Adherent mo^^oeytes: iti lla^iks were tben expensed to 
jx?coDibiaaot human grajiuteyte maemphage colony jsymiJladDg ^'^^^^^>^^ tOM^qSF, 2S 
ng/ml: Bi^proteeh) and re^^ IL^4 < 100 .n-/ml; Pepmcech) in 10 ml of A» V 
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n^ediijm eoMaiiimg 109^ heat in^i<:Uvsired FEB. DC obmin^^d b^^ mm nieihod pu^mamre 
OG (jOCj] ar^ characterized by expj^essiojv of low l^vais COg6. sind Hl^A 

clasi?; r a£Kic?l£i?iN II lnolet^u|ei^ (daixt shown). 

Mature DC (?bI>C) were obJ^ii>ed ^jxp05^ng day 5 DC t:^utoi:^s to i^i^si^^Mrjat^t 
a ?sOiMb1e CP40 liga?td (^^CD40L; F^|;>rc^ch) at 1 ,5 p^^/ml for J4 b m the |>resem:?«^ of 25 

flLA class: I and class II moleeijfe. mDC we^^ haT%^es;t^^ was^hed. Fulsed with 5 
peptide iii j^eru^^^-^e^ AIM- V m^s^dit? oi and io^lated (50CK> pLd) prio^ io use as 5; iim^dator^i. 

The p:ix>!^cati5sM h^re is ^ of the mefbod #^s^?ibed mbaasH et 

al. (Eu*. JVlmmis^ol. 25:1?E3. ( 1»S)) CTL to peptide we m generated bv 3 ±4 cycles of 
5>iimulaiaon wi^ AFC. For me fjist jm^f^d of ^^timulatioivCday 0). T cells or 

15 no0--a4bemot FBMC Ixoi^i above t23 X 10%>1 or 4.3 X i# well) were Mded stv 

COB^ MK. etc.) b:> ^db^vimt mMC^i^mm m>^^ ^ semm fe^e meditim (50 

It t (§ ^g/ml) Cl^pj^recW keyl^ole lii^ip^t he?3soc^anm (5 ss^g/ml) (SMma, St 

MO). Ccdtums were re -sun^olated with i DC every 7 <1aytJ. piilsjed with varying a j^ioimts of^ 

20 pepdde (second rotmd 25 mg/mL third iXJtjnd 10 nig/nitl) and irradisied (5000 raKi) on day 
S. At eaelvTe-$d?Bida:do5i:, ih^ e&II$ were Da asiermd lo new plates hv flm a^pdato 70% 
of sp^^it medm m welfe i^Bd ii>e?5 traj^^^m^g the p^led coa^isis to s new plat^. I^^jih iL»7 
was added at eaclx rss^^diBulatkm. llie r&spoiiderrstiimsiator (T eeE:DC) ratio was ^ee at 20 
each md^Blat^^^ Eeeot>:iMj^ai;it (10 U/ml> wax added on day 5 ai>:ei e^eh 

25 :r^"5tiniu1atien 

Prior m ^^Cr ?x^te£ij5« as5say, fhe T eeils we?^ harvested and C08" T celJjs wei^ 
purifsed by -positive seJectio;a lisrag CDS' rnieix^theads inrtnirEK>t^iagnedc cell $^e|>aratk>Ji 
wjfch MACS Mt (Milteayi Biotec. Auburn, CA). li a touitii maad of stimuladon was 
n^ej?sary ft^k>wing €11^ amly^is>. d>e (JTl^ wm ^ h^^om, expept with 5:hl0 mg^^iul 

30 ofpepdde. 
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repeated sitotslatiori of Mi:.A-A3' FBMC (re^po^>de?:5^;i with irradrnted HL,A-A^2' 
S stimiilafcesr FBMC: at a mip of 10:1 in the jp^^e^ce oC 10 iU/ml IL Sfctoiilattos^ wai^ 
i^peaied weeMv with Fi5MC Ikam dii^jieM HX^-i^2" d^iKsrs m to immitmxq^ 
al]ai^sp<>os;e to noi^-llLA- A2 am%en>s. T cells wem a?i^?e>i^ed fe several l:iLA-i^2 ' 

raj:gei;s includiiig uniiof: ceO^s, EBV-B <?ell^^ MI.A^A5' taj^etii e^ery week tfeM 
imuicl of ^^fioiulatioTi. 

10 

CTFL expansion 

Bxpat^siioa or Mrge numbej-^ of pepdde^specifjc or l ILA-AS-all^spectBc CTL was; 
£i^hies«d by culrurlag 5,3 X 10%l.3 >C IG^ T 4:el^^^ aiouiid day ^ or 7 post peptide^ o?^ 

15 allo?^tii^iuiattof^ iB O^e p5^j^e?5<:^ afr 2.5-3.0 X iC irradiated (5000 md) Miogeneic Jiorriial 
do0Of PBMC cost^d with ^siti"CD3 ^^^^^^^ m m o^/o^j (Be FtesMte Sari Di^go. 
CA) as^d 25 U/0il or 3:^e<>ii]J^n^0t h^ait^sji (I^ep:ro?gteh) in a Hfiai volume of 30 mi 
RFMl mediijm. Media cl^iSJEi^es wiri^ I^^^ U/^bI) we^s elected day^ 5 aad 

S Ceils wem has^esi^d ifer cycotoxisjity^^^;^ da^s 10±I2 aad ^tiimjla«ed^^o^ 

20 later iise. 

release cyioroxicity ass^ay 
The sraadajxl 4 h Cr s^Jease assay was perfbnsied m 96-weli V-ho^toji^ed 

25 mkmplases. T^rfet o^-lls m suspension iT2. CIR A2, B LCL. and K562) wem labeled 
with 100 mCj Na-r^Cr04 (NEN IJfe SeieBce. Boston. MA) per K3 X 10''^ eell« either 
cwernighi 6±IB h) m 5 ml RFMl 1.640 niedia coma ;mmg 2^.5% FBS^^^o 60±90 ousvat 
37^C dhpcdy with ite eel J pellet m the ea^ie of adherem cells (rumor c^ll I 
lines). i.abelrt^ w^$ wi^^^^ed by washing the tai^et$ with cqld r^i^^ai^ ^i^tmi^int 5* 

30 FB^ fcr a tofcal af tee waste. Ta^fc e^ife were tiesi^^^^ided M a coric^tmim of 2-3 X 
iO^^^L About 2.3 X 10^ laj^et^ 100 i^d wei^ delivet^d fx> esLch well eomahiing CTL 
(ef^feefcors?) se^aded at dilferej^t B:T ratios. Spontaneous?^ releaf^e weds comai?ied mi-gets 
media alone, witde mas^mml release weiis coi>iiiU5ed targets m 29^; NF^ 40 dei^ment 



F33900 per 



pmim:^m<m of i sirgefe wi^i HI . A-specIf rc ajiri bt>dj es prj or to m<^uba^ ion with C TX., 

The pate wa?^ gertOy .S|>un fer 1-1:2 jnm a?i<1 incubated iit ^T'^C lor 4 h. Fm 

S tubes: (USA Scientific) g cou^t^s w^&re determiiK^d m ^ g eaui^M^r <|CM Mi 

Systems^ Hu?i{:5^vii.l% AI.), C^totyfe sicy vity of T eeiJs e^^-e^s^ed in psercent j^psci^ic 
lysiS as IbljowjiJ: l^^jsis. ^ ||«^peiimemal release {c,p.m.> ^ spot^tof^oui? 



10 



■15 



20 



12 

Feptjde-j^tmmlated^ were i^ac^d with -^Cr-Mteled Ovl mmor cells {B>T mm 
<>f 40) 111 tfe p£^se^ ef eoM largei:^ m a. €r-jelease aj$say. CoM targets^ 

wer» eitheir empiv T2 cells. T2 cel!^ pulsed wMv 1 a^g/^ml mleva^it peptide (ossd to 
<;rimujaie CTL) or trj^ie v^^rs.^ {co^iix>l)^ |^^^ (MER 2/jieu 369^^377 er M AR T 1 27-^35), 
or 1FN«7 pTe4:reaJ^d timmr iSKOVX^ and OVCAR 3> with caM tai^et m 5^ 
foM exces>; of rbe hot tiarg^c, R«*^j.ats^ indicate ihat(i) CIX show ijpeeife imismction with 
peptide to which th^^ ai^ ?>emiti:£^d to. and (U) CTI. compete Jfe^ ^pt^pej^ 
pi^senis^d on Ov2 we^ iVxmd A2 mid OVCAK3 eel! lines by MS. 
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Table s. SBQ ID NO. PfLreru Piou-^in hk-nutkcui^^n asvA Swiss Proi fdonnuoriaon Nujnber 
mrpa^iXim proteLn^i SHQ ID NO: 1 24 233, Idenrilied sn One or More of she Tumor O^H 
Lii^es MOA-mb"23 1. SKOV3.A2. stnd OVCAR3. 
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S«^m^nce Listing 



} 24 1 50 kDa oxyg^sn-regulaieo p^<>^t^i^^ preciu^^cr (Orp i 50j /:$:pt|Q9Y41. If 

SEQ lO HO: 1.24 

yQ^Y^XA ^ HYOUl^irrOi^^i^ Hypoxia up- rssgx. I^it«^<i proir^Xri :i - Homo j>apxf^n^ 
5 { Hut^a n ) 

DK V" R RQ r< ? R R R V C5*J I. V A V 1/1. O T,.!.. A .1. S D T 1. A VH S V D LG S E S>i K V A T V K P V P M I ^■• L 
J>5 KSS r^RKT PV I V T V^<:E^; ER F fCDS AASMr^.! Kir; PKAT L?. Y f OH .l:.LGKC^^^ C>N V AI. y Q AH F 

VOi:": fc^ 5^-^ S P A G S K r-\^: GEOV E I. K 

K AO K i> :>r, K AE AG F^i:.G V A ? A P EG K KO K r-\-. P r:RKH V S c: 1C> VS i. V V 1. Dl^^ D l.P F. OK L AC?:^ v' 
Cr-.l-^OOi,TLr<D.LX:KO;5REKAA^C:;i>C:Ai? T rSTQDKL. : OPV: VQV:V\S J 1:.5l:QR.{:E5 SC:<l..;;i>^.AX: T 

FA^QYL■L^^KAK^TKPa?^^.PKD^:.^^OTKAa:Pt-'LNA3ASD^^^^^ f RRAGC.a KO^Jr^R ^ <3F.PKKV 

35 YS^^^»TSt^SXKNGIX.YXKDRY^ 

STE.I.RS^5SK^rHGRX.GAG:RDQRHl.Ai^.Ri:.l^ 

?-mHF.3KP.WYH.^\ L^l.TRAQAR■-.:M■R^^^^ V RRDOAri.VR KR^JiiU^Na: YAI S rRA?;>GK 1 KHCR VOOR 
■GQTVMX.GI?3S£ r DL:X S V 

&SnY VZBi^wi^f?Hhl^Bi^^^^^ DS*L^GV i^bv FACOX A X RFEGKN>4 R L rv rs XS 

45 SL-RG1<EX*CAXSX15V1.G;ARHX.RKI^GRGXVCR 

ElASX.I.xKIDIFRAKK>^GDX.SP^^SGTSLREEGSD^^ 
Ki SC^iS}^ I.A DH F DS RER R A RRRTRVHGDHRi< 



sapi ens {Htjjtian V , 

DX X X l<^iTJ^C I.^ I ^Y I Y £X»rON:I»>^0Xr^S SKY X3X^;i#.CX.rtXFS SFVFim^V XHFLDK£I.TG 
5S X5^S^^:X,RFFi.X.I.Jt>X.3R^^^TX.^KFA^.3 



-45^ 



I E p s V s l.>^K.} FY I vxrv 

.LE T I.M E T h; E f^G V 1 :t?.Q.i:. l.i^ K K h S K V- S S 1.0 V .!> V RD Y Y 3 L V ;\C C V IG V P I P VG V 



it7 ^m<^^m m^tm sm /ispt^pinmt 



Sm m 127 




>P-"i ! R?;-"^; ^;UP:An -^OS ^bos.orisaA prcn<^c.^-i S9 - Ho^^kv -j^.-^p.:. er; <Hv:«j^n}. 

r V AR^r>^• vcu< ^ T V V T y R r< p TF. ^■ s h-f K^E 

KS IHHARVT.iP.OKH.l i<VRK0VV^4 T PS F .1 X^RT.DoQKRI :;FS:[.r<SPYGOGAPG-> VKP.Kl^AKR 
Sm to HQ 123: 

^i•A?:>K;\KKfi:APAPPK/^k■:.^f;RRALKAK^J-^Vi^ 
3D P RKS A i:*RR?^ K.l.DH^s% .1 .1 K F ^^T. T 7 i:^ S A:^ K K I V: l'im< T 1:V F X VD VKAf^ K > KQA V KKI* Y D X D 
V AKVJiJTLi B PDGEKKA Y V R APr>Y im.UfJiVAMK I G X X 

130 ABC A i3 /:trmiQ^6liQ4| 

SSQ 10 tSO 130: 

O L P GC G V I P F VOS I. I.C N T Q F. r< Cl^ « I" V F G FM F H H ^ ^> R Q T A A D P K i^' Vt^ L . A F J< 1=1 1 0 5'-> 
L-AFF I HGf'^f^3DP;.*.KNUs R uvvVtT. R.\^K^TPDSSV G V i'''TMr.>T.^'iK V "e.V ^ l.K.UvG '.HQv ^"HIWr-> 
F5^LavLPRl.HX\>H D>-;vF DO^UFv'AV^^^.^yOT T L>^S I o Y-^: OGOVsYLF?. N^^V I- ^^QY SFLVT,3:rv- -rT 
40 STi.TFioOOHGV AYTS? Y YHL^^MONU V^vDVOY vOY ?-^KK.-::GV^YFFr.Ol/-rr F^a Y.H3xY-uFi.KK.l 
FTDT3L£KMVCS V ^: TFFf-Yv AYsKtv^^^^^^^G;YYF.F^■Wo^^ Y5;K= V .l.V ri AV?<W i.RY v:vVFVOv.'0 
COS I : .QF"Y/i OFiO: F Y>rFFFFK pvv YVV k.ALF T VL.L.L.L?j AljGY^ LYnF.TF PK 

X LO LV?KI.0F1.1^0^5 ? FA l.K 1"^ FYOI- A I. KbJ A 1 AC:^ l.H F VQ^:V L J. C l.F T F A^' lYFKW i' F. 
Ur-^ Oi. DV r £1J<0M LA KK> A VC FHG I" G l^K ^r: V Fi. ^GH G 3 X ^^?GG iYvHXX- TvC Y C FT 

ADE^SPEt^Cn^FS55DCKHOI.VST^,^IFHTLEKTOFFI,FQAVYWK^^^ 

FS FQ^3 ^YlYUSt F PEE 5 t>C f^K-HOWKf^ X S Df<S Y fr'O FX.^^ ^ i Y. i. K S P P ?<S I S J^A ?r T KH t/L<Hf'?EK 
KGHTLEDSC:^r^rIA.FFVGFf'FKI.LI;F^5X,FDGSXVPSFHG^.PG^.TE^D^^ 

h KRDP TD AQKI- T. 'G V G F V I Vv Kt^OT.GG G fG<? T RK^J P K .G.GH F I F 1. 1 1. F£ I t'i P K l< L F L W >\ Y 
50 G.t 3KGKRAKGEN ^FTGL^^FGV S'^FFFI FSTSF^n■Y^QFFHSD^v■pKGi"^A^iN.l" fYFvGYGSFAY IT 
FX.H S V"G r,GFOGO I S Y. A i.l^S T V V A .1" Y ^^^^ f> DI.FS A.l.F F V-Q YQF V DK I FT H X H X>f<i V FODKG S/^ Y 
Y-Y-QT ^ FFFYY Y T Y FFFN .1 QS YG^YIYYTFLTQ .1 YKH T FG.i .i YOFYU O^Y T SRAFAi--Y^- >YrAFV 
EGG iSrv5VS VCQQLYY T Y:^F.LF FQAOS VY-ISTFGQF FYVT FrrTJ..TG FYO ELI tDFDFP i. 
OY^YY-QFF^;s>S VFDEEDN YGYXS OFKH .1 SSVYi YGT YFFSS FVFY GAG T FEN YSF>?Y VSV FNK 
55 FMG XY.GTVSVn EQJiWTF T 5QFT VSQEFK'r D^Y^JYYYTFXa<YG YT^Y^EEr.YV.FivY-X^sVKV SKEGQGX Y 
PTH5NV^^^.al,X Y4-^vGVKNV TQA Y? DVG^Gr>'YFEFEGaYrn"5F^^ 



SlYBSTtrilTE SHEET (RIM 2«) 



K ^ i-^' i " ^^^^^^^^^^ ^^'^-^ 

1 (> * X C *^K"^ ' AC r ?^ V* ^ " K <^ - » FH>^?s *^ K I i * C5s VotS ? ^ ^ . v' A 3 * D 

Ink's I Hi ^' ^ ^ <:SN^ - ^-^S^?*^ ^ < OS^K\ ^ < . ^ 

:l 5 \ I \ i ^ M ^ ^ 

^ 1 '^^^ ^ ^ " i' >. Vi* >^ s ^ * O ^^v\s^ ^ "ii^v-j sX^i V 

t-^^ ^-v- •^i't^ ^ 

>X^l "^^Xx . Vv^'vlO^^ V N^"^ v.^^ ^■'.^>"^nSX* ^ i<v '>XJLf -^4^ ^v.>: H 

50 X > I Kv " <v.^ 1 "^X >. vc 'Ct*^ j;- f f < ^;5> ' 

N^^nXL* ^i-xh Xlv^Jlkv, X^t it ^^^^ 

^1.0? I ^*N'i^>."C ?^ TX V ^KJ;, " ^ ? V V K .^5^ ST S ^ \^ . ^^ C DAX .^.^ <>C T x ^ 



SIjBSTITOTE SHEET (RUIJS 26) 



Oi>TI.D£>S TDSKH TMB LP I 

\ %l Acidic ktiicine rich nUck^Kr pho^phOprDtetrs ^2 fsJxntJy xJit^sxiber /->p? iP396B7i 

5 35DQ ID NO 3.3 X: 

>P396S7 ^^>^Kl2.?v.J-^'•'^^'">>■ "vcidic i euc.inv^- ?: ich nuclear- phospnoprot S: In 32 rsmily 



132 Acim-bindmg ps-m^sm antlli?? /:tfmja^HVro| 

Bj^Q ID i^^:0- ^.3-2.; 

A^: r' p p i.i.s N ^\ T p V •■ r^ G r t^^^-^ i,- a at i c s c n o vn :-i :> i-7\ f qn vc^ c o p ot a k ?-o c> 

20 A S GAS A J ? J S V KCfc. A T c C SOK f-V ^ A L^^J KA -S A oT^^ D OAS AV>2 AG T S SV K 7'G P v'.KS T 
TS 1 ^A^.-;GCE^70^^^^;■:,LGPKTPiGP^-K TOV;: Kr- I VK-VTTo.VO i v' P GivPELGi' G 1 C GOSvSKD 
Ki>T'T,P=^«TG I KP>"LTCPr-X.GRCQEHKKE\:>PAK.GTP;^:P7 p-^ I 7^^■^^iTKn : (^F.kLFKOD"J GGST 
TH t,/"i OO LIXC^E r<OK"P LAS L rvGR TDK GA^ 1 W S KG G S K3 tsOl. P P KC 3^ S GC AT P I. KK ? S OG V 
:>KTOS I. VT P KV T S>K> i KA^ GS TE r-'KG ^^^^^^ 

25 ?:;}Ki PA^ ks : E?'-;oVDODSibP^A^Kv nmjaf.v Dv^.PSGFXD^nvKGO££^^r.^c^^Pl.AP.ss£scp;^^^^^^ 

P^X.UXSSHSl^LApi,ACr^VGVVGP£SLVSTPRi.ELKC.TGPA.>D^ 



30 ENH V AT fc^l.A S i SK^ S .LNG rrAT..T ?'TTT FT T..Q IWt^ ?^ ? >F\v I ^^ 7. F V V ^5 J, A'QKKDP LDKKK S 

KvKP> i rPKSALTS : TK.G.^^ T HS^;V??AG PGC<-G;V VPTGN^?-\^LV^ . A V T,GS AVC^A^-t^'^PV AO 
KVV v LPS JSSGP i Y PKA K^.VV^^ :>G xSPS.--.. Fl.T i \ P jSGAGPGa^.P.R'SWC V A .N^^" .1 S \G^?r> P 
DDFKAK^PPXOKA■^n^ArNCTSiV.QAlxG-^^^^^^^^^ V EA.rrVR:-GA^F.Df:AETVSv- GQCRDTL 

35 

I i:^ Ac-.ive breakpoint cJu&i^T r«s^03i-reIai€ttJ proJcin /:^pi|Q 12^7<^| 

GPvQ ID: MO IS 3 : 

HE PI.G iPRGI * P i< Ao. T AT I . YEl^ So V GT AS Y :-GE A ? 3 P S-^KO f-' T-EG G PT>: f V I DP G P S SO A 
40 SARSOGRG^XVVGPTPAEG^.ASt?•GVEAGKG^.S^EPK^^^^ 

K.^*sr>Wr^5OPVLTIQ0T£:TirYKX0D1 ^E:n-n<EFyDm/:PKVQQ&^0^^1>VT^K-a^ErQKA.AS 
JXW VKA fr-V D^f y KVA LEm&KCoQ^^HMQFO K ? i?E g AKVKG V^KD^ K DS H ;'S V TO A L LY K t 

Q^VKDO F LV VSE S SRKl.?^. ^ V Ei, ?T DVT.EC KHQOY DCKW V T P 1. A D ? A' FP I? 

4$ F.ESEA3pgVHFFr-- DBEi.FDMKMK 1 3A LKSE IQKEKA.SnKGQEY<A. Il\Ri.KKKAri"EM.EE.GJ,. A A 
K E AT T P FA I H ^}PK'G KS Y EE EE S S OS EAE El>EP EA T QKEQE E G EQ A FVEEi^ \? F AQV ATE EC ?' 
KEATVP?^? PVTSE:- DGPSSPSEVGl^ PS V T VH S AEGV KQSAE LYr\r AFV r^-.EAEEV=:>KAKT 
r< VEP GTAET KEDP PFE I EEEG .EGG : .R I EGV PS-C V\f ■E;VEV\! KG >3:>SF.l VPK f >?A>p^ i > L :p 
QT V K T KrA-. S T FV A EMN G KV E FEE K E"J' G A '.G; S 5.,KP 7' PG KKU T-..: V .- G \^ K I E TEE }^ ^ GKV 

SO; S Y L V RgC V E E v\EK RE^ I E E VG Y P: T SE\" at a ?. i^S- i,KPnV EES': 5\5 ? s'f E.> 1 3 , Ps"^ ? Pw-= p. T N A I AC^'J 
EKi;Y EE E E-P F P EE A Y PA F^SEE. J. A.E3 D P A AEEUCHH r i I< ARE A r DPf-^ A i .t F A E El >P HA K 
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ryA ITQVK LKVF.QKLEO i- GK V C>G VV> LH i A V I.C^'5EA I VG .'..K^;G?: j-iK^ ?DC>^' I?H V F? VG .G Y 
VO r i^. H H FS DGA 0 Q ^-^ i.T i S GPv!:-.7^.TG S AGY.GG OP KCEG 3 P f> G S PEC G r- S LG T A 3- VVQ 
: . S 3 Q ; > J., V P. G S AG V^^ A :\ r J V p. G. G i.M:^ G 3 G A A K V V L T L G t O A G A FG C^/-. T D A L ^' S.G' A T .GG F 
1. Y C I K KA G :j S C >"i r ■ G T G T V D Y X ? . A m 5>G F V VC A "r OG R KS A 1 A 1 . R l ' Ai-^ T. A 7 V A G A AF P T. 

20 GH v-HKCVv 5 G-V A A GV IV A AG i-^. K fi^ R HV SOK A G S F J ^-^ GI GTG V G T rAv ^; A A =-i FF FM G A :.. l^'AG F 
F. R .1 ^50 :-^F GC r>G G VOGQ VV T G I G G L- V Sf: V CF TQ i. OG GW R F A r A A A F TV GG ^^.^:3 ^. H > ^ FY LVG 
OY S^^CKGOA AG GV FF A l^^^^fAi DA^ T Q V FA^^ AAT S ^' I MCI>3K F V KG- LGE V DG KE I O DF>AAA P 
OAPSTIXGCLFATFOY ARKC5;OLU%K I YK^SPL.Kf-i FA 

AS D i- DGDTG G7 FY*W .1 X A A RO AT.A.AV S 5s^C PRO^.O £^ F'T A DX>A r K A Af^ DVT KT fc>G E*G I^Y^ 1 Y A V 
25 VHALAAVFIGV Vv LAP 5HGG^-F VWf >?-A^-< AAG FKHA I.GGGGF AGVAG lOGGAHFDl A YGGHIKT 
^5 G A Gi: F F G A V AG \A\K FT I- .'i i A P I ^ GCFC I A Y Y AV TAG A V V^' T F FM A- A A AC C A AO DA AG A'l AK 
AYKGAAGGFFFiFrAAFGGGGAA:AvG"GAi'vAAFFFAFAAGAG^G AAMAGOYFJ'GGDTCAVGFKTF 
^;^A=■DHAOFCOl. T T FGPTAVAK A';:G^rrFKAVGr RF I VVFL.lAJ?-OV GGCG' AY D\ L GFFFV AG A 
APGFFK"? T OV FFAAAAGGGRY 1 GAGA GAG I f-L-r . AADG j A-YAAGFDT A AAlGACLAKKvGA.AT 
30 GCAAN l.^G^GG^AAAJGH I YFM AAGG ? \ A IG^^^G r i TAFCVKP V GPFnF-FAGTGA GCNGGF.FArAG 
GG? FFJ':GAAC-/^A^M'A■^GKEK;GOVAR^J<^: FAGSVQ 

AX^ G*;^ D AA AP P.G PKV£;KB< DS>SHKK&:V¥ lG^Wy I y 

FPKEVKy^E KKGE P AS3PR^OSFA AQRPQH A?^ DOGQM?iHSFS^GPElVLKa^>KS^ PR^SGSTGS 
35 SASVFVRDA.EAQI0AWT^f^my^VL^301QtLr£>QTFTAAQPA\^ 
^ V fiEvf X.05?^^GP V Y D X X V 

SEQ Id lA?3c 

^>AF/VSAAGAC-GFr.rFATGX:PGYGFFFAGGRACKFG>AGFVGFVWFH 

AAGITGVAAAAHRGAYCQGGFAFYGGSVAYAGVFAHGAAGFDIFAYFGGAADGIHRAAAI^^ 
AGmVAVACVVGVSAGATAVGAYAMAM<JR^ 

45 

GFQ XG ^JG 14 4 t 

>OYAGYG i;GBFG AGA-A^^ C<^r.Go^vyG^^P^: cA: G ~ iA^jno :5.S:.pi s> GAvu-is^n) . 
?^A.AGRGAAAAGRl;AAAAAAMCiGG.i.GAAAFAAA jKivAAAY 
GEAAEGAARAAAAAGGPGGAAAFSlGRGVAGAFAAm^ 
30: AAGFAAAGAA0^GKAVGNiy5GGGF.TVGAGV:AT;Yl.^ 

^A A Aj^ X AS.G-j:'G GS:YOPXaFKGFH A HH FFAMG Y FAAAFA AG Y G:r-^ X T A AYS AGKA VFG A£A Y V 
X:SD^S^OVHE??<SEPmrK:^ X G^^S^HGMEV VCS:RSi:AAAJ^ LI B Y AG:KMF<ST DPEVT D a V}^ I 
H AMPS&5?^ PDGY £KS<^E^>l>S XB V X<5R?^ ^?^f^^Fpi.^^K^ F?^DQg VOX TDF^^P^T i j€ 
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IS 

SBO ID ivJO 14^: 

20 r?-AR};RGjNi r-.^o i.r.o t yg l k ar^j=: ^ i s^s^Ercv v okykt- i-zj-oh s^i.av hkkss t ee \' et:vi kao 

30DSN'HTR>ii:t.I.RSySTSl ATRGv»^'lHS^SK?^KGY^^HC^^ 

3t> FSi^OGDM^^^i^? All EDYf^S DGT 

146 CENP-Fkhi<HAch<>rv nmK^in (MUo?*Ln> A^pUP4V454i 

SSiO I D 146 ; 

5XiASVr^lGl^O£VTPSr<STLCNlGKRDAHSSFFDi^SSSP}iia.I^^^^ 

LQGM EK£r-1 KGQVHKFOK^LQLQLSKAKVK:!.! £;KHKV X:K^ KCRDf: LVRTTAQY t<.*A 3TK YT A?. 

^-tK K K J:": L.T. K S f 1 .^^ EO K A P F C U.E A ?: LK^^ I KQ C ANQ c- 0 H l"/^ E E M TvA K J : T \"^G F. TM L r> D 1 . 
<:^F.K 1 NOOC =<^^^ I.T AF K FK FF V A F r .t^ FOP OCFF- FA 1 F RF H ■ OF^^ P- K ^ F K TF i% F ^: F/ . ^ - F 
AAFFFKKP.VFll FF^EKTAf FC r^FOFFFF AF-;<A^5FFFKFFFQFF 1 FS iFFI C r.TOQ I ^ :^t^P- 

45 y FFr< VP T r-RFFF^n- P : FFFHFVFDxFfFVFVFTQKAA ^ f-;FFC>CFAFFFrF b PQFP T FF 
MCFl A. T P V A rc V V P P t E : F ?A> Fl .V^ :F. T F f >F r, ^■ P V F" F:. S ^ a F V P FLA DA FF3 PDA "i- AV rFFDH 
FAFlLFFFOFrAF:FF.F- AF 1 ; -,FFC :.;FnFPFF. F;- P FP A P /'FFFF PA T AQF-Vv DP FP rPAE 
;A^KGMFF:FJA?PAA PFFVF^: P^: ^- PFF. .FFS^vPOKPFFFVAlFrpP^F ; FFT.OPPT-lPF.PC-FVFA 
J:'-Ti P A:\ F^rKPKFAFPFF DKVFT5A; -^F : OPPrNFF^P^i P.PP PP j .FFFPFA-FPTFFFPKPPFPP 

SI) .1 X FFi-^KREX FFF'T g.PFPrP LFF X PAP Ai^CPFKM^ FTQFFFFFAA? I .PFiAl^Kp-f PP APFCA KQ 
if. K Ai laXU^C fe^ EXG^^iCF^ E0ASC^K Y :<^>^OI^ 

ivHO^':F.PT K A?S^FA^: JuRNQN LM T.. ViT^ET V^':.>Q AF^^ S T tISKS £ AiSGLKOXT. T HT X.Kh:KO&f 

1 S A VN AQI- VQi^.e AMl.KNKl^ L-KPOfc": S KKil-Kg C A0HO..QT 7. RGDA^.TS FODMOSOK X" SG 
55 LKDCFl DAPFKYISGPHEFFTPO^P>^XSt^F^APP:^PA"^TT^l^■KX.NFF£ 

Ft ^ DP RPF : -T ATRKNAFF V<.->P-\A.FP PKX Pi: JDDPG P AP-GP F VX": PI XP'PFFFGXFP PJsJ FC: H FP P 
A A D^Pr^p Y EH IsTl^P X:JK>PA-?OHHFAr;FQIf.KFAFFQX>EHKI AH DQPP;OH-'rFSKHF AQT Y V D 
£ TN^L R^S FQG X>T.VKF..MQl:^L<X: KGP^V P S'LiJS 5C V i>X>S ^353AS S IX^-^S S £YP</iX.l. 
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Q i..G J.}:: Jr.G I. V F S T. 3 3 S C V P 5> S L 5 o L O D S S I" ? K A J. i/o 0 S J- 1. S^; V V S A N S V O 

fc: V FC 5; S TXs> >-■: -UT K^r": T 7- J- A KGV -l" E biC S LC c; V Y HQS L KHJT. SQG X ^^^^ ^^ T Qa. L. 

SOLt S Si^ROCLOC l.RKC?YL.Si-:N VX>^QC}KLi^ SV T I.&r-:§EC>KU^^> AEKKQTSO.USl.E I.tiV At^ l.O 

NV AK V^^a>S '^\KKRFI.DV SN^ £ X-S R Z RS EKAS I Ei^ B A^^^ 

Krr^l.iA^'K-vSESl/^^ARLStx^SDYeKUv^^^ 
rWT^ J.5:-;?W>£XKCrC^H2 AEKLK£:RE^^EN^ 

KLR ARLiX A DE KKQTX V L00iJ<H:S EH h.^^^ DLicKGP V.V: N l.S^; 3?.. l?-\RTNO AA A^:.^^ KG 
EVl/i loKAKI EG^■rTO^ALRGt.ET.DVVT i RSElG;:^i/T^:Br..OK^^^^)^-^R-V GEG^: ? T svt^:^^: Fr..^^ J. LO'^: 
KF.QEK V Or-l K?:: KS S 7" a?-: RHI;O^r0i-<K t^" U< R RV AA ^4 RQ AC K 4:OR R F SO V RR 1.R R AQ 
T^T^QOI:DRAK??R:Y T VLO?R^^V^R^^RI.ORVRyG^■:O^G,.R^ KD?:*:R T S RRKNC.^J 05:>::."RQRVRK u.3Q\? 
20 R G E ii O Rv? K i^Qis L E R fs^ l.T V R i.c R OK .1 Q V IR) S K^^ A 5 1 ,C- LVr T., R V GO ^> S Y K RG E L.R R T KM 
^R>FVEKV^5i<^'rRRKRTEX<.R^<.E^r■<?,^:R0RTA^^ 
KRRTLS^^SEi.KRSRDC^5RKD0VRKEGRvRR^UI^\EYOi^RT^^ 
X OT- VRE T /r SKEE.C LS SOKl^E X DX.i.KS S Kr:E I.NNR^ r.KAT 

KKR>3E?^ AQGK?^ KI^l^l K SCK01.ES; £ KB ^ X.OKS LSOX->0?^.AO£ KO KTG T VMDT K V DR i/TT R .1 K 
2S GT.Kt^Tl.RRRTRRRJ>ORVLl%KYC\^GGT SHRRRRRAKRr-1Lf:T0VAr-iRCRCKR>K0DRRGS^GGG 
PVVf- GP :>P i RR v^TVRr P R-{;RG\5RKA5.R'^RR0RRRG I'>-^ RNMiRGV-TPRT PRR RGKKSRRAV^R^:G 
i H PRROTRG I E FR REG RRGVV KKCr AR i RTGRT55 F YX GRRTTHAXr^XS i^RRAAQKGAGS 
RR i.GKF ^JLAR R SK R i;AGGS RR OK V KVRORR R V C^SOT 1 E P'rXKS V RVNN.Gi^'^RS PT R 
REGR R V RRGP RV PRR R AGl.GR R GSERCRVO 

m- 

147 CH 1Y3G proteki /:>?pt|Q] 400Si 

GEQ ID >?0 14 7 r 

.--::::-:l400SICKAR;. /IRKAR Cy':o;R<^i^.G?"<^j:".Ei^30ci.:i rM->':ej.v: - Roxr.o sapiens 

R:u: CjSRW l:KRRVl>Q<CRHKRWKAPG;,R-:. Y RGAGKIRC?KA KD5r".KRPR>vSKFGGL I RKRVTDG 
35 A V V Q L RG L^R A A .1, V Y V RN A S ^ V A G T 'V G G V R RO V V R V RG RK A'<A ^: AG A R I G Y.R Y i R Y R 

KGEAVORRRLKGIX>RKK>PKIlVAC}.^Ti.J^K>YTA>RrGRRiRRL.-^^^^^^ 

Ds: AK R i AV E T- Y r< W I R DAS.RP P RO?s^ ^ V0i.KEI.&EE^3V K RPToA PR PTK R ST.-UR A 

K R AQG r.iA EGGO DDGDE V X lYS^Y E t-E A V^R I RSK PKDR^f DK I V;AKK5<J0£^^KEAL. 

S VR V R X KN P KRR AG DY A DIAZ KAI.KKWG K DTt^ VMIA/A L AAKCT.TG V,AVa RKKKFGO V AO 
40 ^rvVPT1LRKFRGK^<P0VVQAL0EAXD;^X^r/rr■r 

A R 9 FR RGT A 5TRP R S Gl.K P FC AARRR T n OR APR V .R DAA FR ARG T A i.RR VGEKA VK P ^M. A 

?;'V r,>K L. K h OK r kf c r> ek v e a i j-j g k ka g r a a rr^ kf. ■■ k r r pgr t a a r g a ag gj< r r r r a r- k y- 

G PARR A F A A KAGG R S'KKG K PAA PGG AGi-J TGTKR K KGGR^r KR i R F R R F 5 T R VCR F FA S A R A 
R PTCX OlRuf.RR SR V.R<E RAACHRR FOKAV R L^rCR> TRH PCQAT A* R r-RL 
4$ K.l.v^U•VAl>IAOKGRFF^rrlRAORVRRCLVDHTGDRKCGR^^RKRA^r^A ? 

RMA FGQKR RRRQ S E- T R R'v R R>S A I KE I' G RR< F^ .R R KA R I F V K T A R AA'IR? PA V R T A A .1 T L L.G 
V>r Al: Y V G P R GR ^RF RF rA=:: K P AIA.,RO I D AF F EKR Q 
PDIX^ DV V DRRPRT E X R DKI TSEL^VR4< X GDK^^^^ 

APTAlcKGPT.^4DSHK.l TA^QQXXR^X i.qQl,AyA«GPN a KQHVK^RG I Pi T TVRGDSK^^N VRAA 
50 AX.ATVf^AV«AEQXT^^RKR'RR^Y.GFC>X>SEEi.KKF^RFFF■R^^ FCV 
PR X A' sR C LV: DP. f'^G R V P K KA Q DA L PFRH^5 H GG Y R RM A KA T G R RK R 1^ R K OQ V A A.^5 R E f:A K V 
f-.j\KPAFRTRATFKPRGGFARAKRCRRJ^RARAFI>CIRRSTEPRPDPKRvAKAPGA5S 
GR RM P R KT F F R R RF ■ RK 3GP I F I V V RRGKEQRMK RE KG AK V RKwH RTT PRDE Y I. t?;CR>KTOM 
F F CFv\^. R V'AUA^>FM FH R R RCH^ H R KAGA V DH GF lAERGG V iR-R 
SS XA^RARFY GK F LRTRFSEER YHRTR>5RASx: EX FY RV V KYRRRKRV I PKDVRA I GRPi-K". RV Y 
F-ASR:?-! Ef: R1^1FGTKFKHSFX>PASC R-EERGC R^V ER YGHR VGORTFGF AF/KR AVR XGGF LRf'^ 
AVRR AAGRT T VRV Ym/:^G::DORRKRIG.\^GERRDMFRL.ERR 1 KRGAKR-R^RRAP I KOVERKRQ 
P-AOR= T SRNRY^Y-IGRKGR AFD^R>FKGRQARF^■R^G^^ PRAAO^RV RRE EQ RDGDE f RRRRGTVRG 
RHRFRVOHRRRr.Rl FF. PVF T PR PR 1 RAvR"5 PRRRRr-R-: E>RTAFT1 J'iF i T SORASGDi RTRIQA 
60 GTQT DRVX.PQEDKAEA^R>GH I DOEAI ATRMOX^RX-l V^R3-'H^^ARF;FGFFDR y .1 KRYGCX XGR 



Ml S L3?'OT £5I.A?; A J^JTGV "LiKDT..MHOr: I T:J^^SLD5K I £ OLEEGQQV I S V N LL VV K Vi^EKS D 

KV V^PK h,-: Ki.KQC K3 E F P I r<T LKT r...LH T -UCK LKG PK J l-D-^ ivi I DJ^KHE S £ .l.Ec\H LCRMM KH 
SH TG S Vv S DK £ Tt: KG AS R :i" D E KG G K AK V D P L 1 FK K X G 5 K E T KE G T.A E i : Y S Y KKK 

Bl;«?^ t-ti GEE P G V Y IrErKl^KI h ROR CO X. D^^ T KC^ G' OR P P I.T S G K P A V P T V A S <> T Dl^i.H S 

14H Cisthdn he^^vy chaif> 1 (Cl.H I?) /:spip006l\)t 

B£0 ID MO i.4S.;. 

I S QP F PKKAV DV FFP PE AQN^ DF ? V 1 5^ S KH r>VV:FI.T,tKYG Y I H DLETGTC .T;:Y^^^m.•|: SGI 
ET I rVTA PH E7>.T AC; I I GV RKGQ V T.. G VC V E h^M.Y IT? Y % TI<S V i.^ONP 0-G A.l. R^tAVI^r^^HL 
E £ 1. FA R K F?^ A FA QON V S F AA.K V A A N A P KG .1 T PDT I ?t R G V P ACH- G Pl.l.C? Y ?T> 1 
.GE DQGQ^.^3 K Y E LG1.CP !> V EOOORKOlvLE K'K^ .GKFG^K GF.C S fi^Gl.GDG V V D Tr'T GA.G?^ V Y 1: 
■ K V P ?5 K V I QC f E TG Q V Q K I V.l, Y A KK V G Y Y F G^wi~ I .V E 1<K VMR T . S P DO GOOP'AC'>^ G. VQ 1>.G 

20 ■ BPI.ADI TOl V DVF^GiV HE T.<QOCY AF^,.GDAlJ■:KV^5K^:>GGGPI:OTRla\.G^r^■^ i E 
GN05>- i:^TH Y DRAH I AQI.CF KAGL.GORAEF I-i FT DG V OT. KRA V V =-i TE. X. EK F F Wl>\? r«J Y EGG G G V 
ED^::X.ECI,PAMLSANIT^0^5LOICVQVAGKV ElEOExlTQGG T EEEKF:i=-G3 :-T.OL FY^-'GGE 1 V N 
F<::oDP^ DVf J FKY IQ^^liAC KTG^i^l" KEVE-R I C RF SHCY E.P SRV 1-\?.E:EAKGT D0I>P G .T X VC DR 

H H EQ ^^ .L, 1' GT A I K AD P ^! ' P. VH E Y X P. P^^^ Y DA, P D X A i A T GG^ F. E FG G A PA X F R R F D r-3 T G 
A V Q V G v. } \ T EG G D P A r E A E .Gi G PA V R^ E E>i A K A^:;.G-OK'Ei-l V EG G j. G \^ E V K ft DG P S E VM V 
30 VOAA^^TGGGi^EEl.VKYGO^^AREEARGGYGETEEIFAX.AET^4EEAGGGEGIRGFNGAHIOQ 
VG DGC y GE KM Y DA AKivX/r GEE VG G FG >EL.A E T i;\E>t EG E yG>^^ 

V OGEE EG GA GHEG l:H X V V G.G DPi.GE E L I G Y Y Q G EE Y EGG "J. J. TMEE AA L^G E R A RMG V^'T E.G 
A JG-YGKr'EPQKGP GEEEEE>'^ .X:GV>Ei. PKEERAAEG?AHXG>EAEEV FGYGrGv EEY GGEt i T TGiHN 
H PT EAV>' K KGOF} ^ E I X T R ■vE>^: VEE V Y AG XQ F YT. El= KEl.GGG DGX.MV ES P P G.DH T R AVG Y l'G> 

35 KVKQG PGP K FY X.P S VQ E>5GKG VG E Ef^J R X; a"' I TGG G TQAE RTG I DA Y DR S^DG I GGAQR E £: 
KG. E X. X G ERR X A A Y E FKG G^J Pl^JKQE V G GG K KDG G V K E AMQ Y A S E E K Dl= EE-AE EG EQW 1^'GQ.E 

1 49 De<lic:*5tor <>i cyiokinesis protein I /: sptlQ 1 4 i 3 5| 

40 GEQ ID X>l9i 

>C>X >i5'l.3S l PC^C'Ki_ H?^^mH ^^iicat-or OS cytokGne^ l^ pxo1:*7in I -^^ Homo sapien;© 

brEPWPTKRGgJKYCVAFYNYrAARCADrCESEOI 

PAE Y X H EKEA X VGGKGQEE/TV T EGrA- PGlQEVTTTEPEG^^JGTT v^G^QGY VQDRG<E^SFPG^^ 

SEERAh GT AGKCG'GGP Gr\EEKF GROG X G- ; GPEAKF^^-A-5 P^GLAEEV G Y EREVr.PK J. GE DA 
E V T.>: G E V D EV l-: GK }r " T E EN Y" E V G G E E E hX L E R J X X ■ XR L E E X . R A V r^^l^ GO E R 5 ; X.K P i": K X E EV G:Q 
I V R VGR?-5 G T.R E R R T P K GE E G ,1 . R R h' EG V A VM G VE G T X G G K V G 0 E EKGE l'^ T P EQ E V A G E G 
EOT VirQE\EVGEvKEErvE^EEGQGGG'VT.E.KX:X:EGEXRQ X EEEEErXLVDETTAV AP R^ GEEEX X^^ 
SO EG DVRR G I Y T X A^ OG GEGJX K PT AK.G V.G VT V C< V Y EG l) GK E X: E V X F PGAO ERAn X G G V. }< G 

V X Y YO V KOPRX>^ FE T VKV AX PX E f^v^f^ HXPR ET rRHX^ 
GTTI:HDGEHDX^XVYKASAKKX*K^DA.e\X^YX.S.GPS■TK 

X^^H^XNSES£TFOTLVrDAXA»rxlC?>I.lADX^.KFOHFN^^^^^^ 
55 NYVDGAEKPGV^m*3X/YKP^^5K?>TEGx>IFKFX\^ 
x:>!^MSS^MGDOTVRVKCG^^AGKVEPTXV^nWKXA 

E i. B S. V HS DLFTOH DCRE 1 L,G.P?-?MT 1. X>I-PfCY H LG:R0E- DX. S^GXXQGXG^ H X EEV G YRKDVG PTQ 
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miBwrrrum sheet (rule 26> 



wo 2iMm/^^^^s^3 




X;\v N Y i 1. .f^V I.TQ E M F S S K P A K T i< X G DM I G F K I R OH Y N LGQ.H K I K P 

G DE O V K V L r-^ D}^; T I.1<E ;-5 CB Kf* K Y i: TG.V; T Kl/V VR J..^5E Rl/L D 7^ T H H Dlv K S:;^^ R S C T 
5: VH V LH FY K£ X ?; v?ii>;^: Y T RYT..YKT..CDi.HKECD>'?^ y TK?i?s YT-'-^-i-^i-^^tAKlvt.K^vvS h": DVCV.^H Y.:TQ 
T< DG V QAT TOGOl-KEQ L YX>:?;. T. i P. Y PDKGK:--?^ -V, A J. Al.GKK L.AEOY i T EO r..S.U:X:I:KK 
Q^kQri'^K>XVmvi;t?,FKPDYFaVGYYQOGFFTi:-i^^^^ 

1 50 Deajxioglei n 2 p^^cur<>or ( B DGC) /is^tjQ 1 41 26| 

20; ^miVSPGRAYAT.l>I.I.i:ICFMVGS^Gl:HX.avi^ 

GEDLSKK^i J AKI HSDL.AG?:.RGGK .1 T VK VT^KGIT^.^P P FG j. l^'V vTv\nfrrG4vl..NVT^> T GDR^V- 
£ T P G T G Y A. 1.. DA P O N K V S;: K -jT- .1 . G i : K I K V Y. l> T. k> G W iK P V V -r O GV V G o^- v G G .L: S AAV* T VHi'; 
I NAT D>-^Gs:.>E S K I S Y E I V5 1<E V P P 

H K3 SRYK J?tPi S> I K^J<VKH V^E^<S I H FKBS\f I^X Y\rS H^a^smSSkG:^ S X^3^^F<mF^DiSDT 

I TGT v'l.I N VE DTsJC P-T L I F ? VQ'T I C H DAG Y V T,i\p D J... DG-Ft f-^N SGPPSFS V r DKPPGH 
A t^: K=C-^ K I A P vG G T ^Gv 1 GGO G K I.GR:-^ G i O ^" G X S D^^O^^^ i'"GG: V- ^^ G^ '" GT LT VCKC3.HCG>GCR 
3 G AO J D G V V G LG T-AA 1 A .1 T G A I -Mo G G I. G V G GG G GG'l =-i C G K^-:> A K G F T G I ?" G T V F ^3 L.H V >^ GG G 

G A i> ^- G GK V V P • ^ L G V i>OG G G .GG G R>i V GGH A K A X 'HK G- G G S ^\ G i V KOO H GtG G G ;G OG R V< E 
HRSJG;G<GRATQFTG;<VT■GAI^G^TGGTKTAGG^TGG,xG< 

jr.SYTi\:i\;DGGGGTAKGCLLG-'Y5CGGTrv:S:GG\G^^^^ T GGXGGGL■GFG.DG^^.GlG<^K^i•lG\G^/^ 

GG05< J. DT KF .V o P Q K P A T l\r r G ? T A G S LX: G : MVG; G T Y 5>S Gr S ' > X' P V P KG GG G A GS G G 
: 35 : K VTOG X V TGP G G G GRG AOKGAT P X. G i:>P?^J AG3RNG GGT G T G Y VTGG PP T TV I GG P GQ PGS 
GX V YGP V Y AG AG Y.G V X>;^ P Y .GNr;G TV V^V T GRV 1 Q PHGGG Gj ;s Pi..EGTQ H GODV F Y V MVREP G 

40 S£0 ID b?C? 15>1 1 

^u^GVQRPCV DY ?^KPOT AQCKKC>CEK I VKGVCIX T 

V TS PG KG AS FVT 3 T?^ P R •< GS G G AK F^^>G^ G G A PG S ? Y P KRG G.G S hG D PRH KGCGGPGX PR 
45 KLGAGGVA DGPG YNTGTOT T QGG^G./i>KGGAGTG;r:G'GGv' Y YG v GX.X.GPCV 1 IP'J V YGX.^In GKQ X V 

KGr^GRTPNG^G->DG^G^RGGGGGDGlnOTX^G^G^GGGvGKGXPPAAKGL/i/^■GGGV:^^^^^^^^^ 

■TKGGGGOCG^.X.QGX AGGGTX\GGGGKC X X RGI Kr.i:DGKJ<5GFGAKG"^-.G\.GAX.i G-G? A YGA KA^GYG 

Cn^>VVGRVGGNGGGGG:GGfG■^GP^GG^GVCG^.:^T:^^1TPV 

? GGG F V V V P. KN G GG VG> V U'G RGl.K P V G PR K V A.:^ 1" K G Y X J^-Q A c PGCG GM I L D G G V G L X DGG 
50 YG G PX: P PG Y GG V ,H K KAGx FQ D;^t.G V G I. P V FDG I Y FN G V GGH DK P GCHP P K P I.R D?^^^ V S i. P R 

I ^5 P^SMKR V TKAGDT Ji. i>?-l.T. TRX'' I OEGJLF.Q XA^ D\,GKGTYiS PG KRHt$ GKVKKDV GH Ai^3A 

55 KAPXKPSAGTKKAy;GKX»SNSN.SKlX>l:^KVpAK^^^ 

GCQTKV G G D I FTGV RGY G P P ST P D PSRT-.l^B Y A rnX:0XA*x^&: r D^GX' S^kTH V US SROKf3 PA 
AiSOVS PEW I1;?ACXX>KRRLV A PC 



SUBS JITIJIE SHEET (EHIJE 26) 



S?;0 -Tr.? NO 15a> 

> P:: O ; U UHAI^ orsA mx xn$i>« i-r pro in h.:; - H ojr^o :s ap i ^^^^ s 
.5 -A J? A p PA P p 0 L P E> V A T & I DR R -X K >k L?: DC- P V t< ¥ H V K K V QQ K E G S D L G ^ J S j\" fc" 

QC?H *-rDA V u: V ?:.CO YK FF<5E DAE I R 1: ?3 T Y CH LDHN mX^^S I PTH FVH V RRl^V AK 

T r< >i LE T l.Q ^''V : RT K G :> 1. 1 A' V J . > H 'I y V S vGPi K K LK -;X<^ V T Q i.. f.K t T N A L. DA V 55 hi V 
B T l.KK>sys^ H T.EGX* T NTKRKB T>K V ST A.K LW h K AQ K W T E FN? ^c.E TQ FF 3.. 3..i-J 

L53 DNA p:>Jym£?ase3£eJ& camJyuc j^ubtmjt (hRF^V3j /:sptjp60673,^ 

M F3 VR 1 VTAD V 1 MAS P LQGL DTCOS S> LTOe^^^ 

:..YVrY CCcVGX>OPES YLSOH;-\r5 I nr<AT I^^AO'-^PFSTAOHVP-^V-FFVoOM - FVGY H ^:'<Ef< 
s^'HK I YT, V PTMVKP f Csi: ALOSCrAl M;nK PYOPii F?-U- 1 - Y L LOIA-' ? D ^: N- LY > iH?-? 1. 1 ■v^f..A:^;V 

30 KPP^- ARRK^:^i*: L-^^ ArGFc-^KMJr^.x'^L-NR :.A TFrFF RVJkCAV^' T Px'TFLl PvFTLF -A: V '."^A 

V A A D .1 : ^ P T R AC: i. FGJv P G RC? A X l'^ P P KC' R RP-^ NP ■ < R T R^; :>M R O P P^ J Oj-. R v P/ ^ T P. F R K K 
PQKP\>.:?RX RF<:-^< RVTL.^:<.R->V O? RRC\>vP r^:>APiR:R:^ V R^^ -F'^.>^ : .':>C ^^ RAFR' VP ViPnR 
KPSFKFti TRRKVFFA F RRRA 1 R^P.-MPRR^T s ^; ? TC-.---i.'RS PVTRrPR^ ^ Pf.-.R PR 
RFSDG V'RGFP^s^^:^•l PR f- >RP .>FP>nRR i f- ;RJ RDC RRKRPv : RR-'": ■->Ri-". 5Rv F\, R^>vF Wiv<r.! 3 RRR 

3.5 C AKK5^ FFCKNTrt F RF T P DP PR S RG E :iMR>v R LJF S R"RR AR : . R i T i .OOTA? R V>r>J P RFN P N 
Ft^7RSi>SV I A'i'FiaA>VK/ R i. F.H KDAATFP PS FSAKI TFQCKHTR AFoo r; VRRFFrRR I PJAPR 

FY irFP P T P F VTP PRr<K YTK^ T H K I ?;KIX> P r? HH^^^ 
o P CF' R KG ^F" T ?\ f.. R F p. U • P P R RT i^: ^kV P I A, R C RG R T ^Pv\R SF^^^ 
40 FH R'J Ri-R r.POOAAr: YFFFPP PR x.SFCl/.rp PQRRP PVT i-' Ki.QP'TFKFG RPKFRRP PFA^.P-l 
OPTP PRGSPT PRTRDP I- TQFF PC^RRR PRRRFRXRAP P.PTKR'rPGA r'RRR V R "i DC-P T P--:RRG 
PG ^ H: T R C) R FC; l: ^• P':-N K Y ".P l . R a. > . R K V F Y Jr. 1 ' V. O R P P P R V 'I ' h\ is= P K R P ^ r-p? R T P^ R R 1 . C ^G \" : . K 
5.FRKFRP>n>KFRPPV ? iK { \ .1 I FP FPRRKF>: RVKLGK Y f. FKFKOV I PTRFFr-iPF i-RRRAPF 
K Dr^k? P PP^^" P Do ?■ A T K Y ? = ; Y P I /T P R KR H P P" P .F t ^ K P RR- F ^-rT G K^-Q R 'IF : P Ra R R I > F r-^^^" K KR 

45 ^HAo: LSPP^.:PsyFAFpTPDCrpp^ y rpphrkrf PPFPRP PF P X FR -PPRPFFPTDPRARR I ^5 
AAASKE*=^1,FKGP65VYKK1 V RPRXRFTPP^^.PAQ :<-kRpaR PARPR X W KPR^^RV•RRP^^P<l. 
V"lUXAKKKPRAKQKX?4EKGTRRRH'FrX.KDRKXKRQr^ 

AV DH ?^TA> Ax>X.FTG X AOQKX.S*":JCP^S3 PX.fuPKKF V 'PAvQT PP RSJ^ 1>D1.H F 
?> WCF F ?. G IKIV R K 1 ^^ VOR PHNQo-^^.N f^RKF F T F X QKN X FP^FF i,PCV AQ^PrQ T P PGMF F 

50 KX FDf^AR^FRlCR^- Yi.pp i GKl R^R ^RRRRT.PSP PPORY'J'P?;- -^PRRRPRCRV i PCX AFC.'GPS^i PR 
TCPPGFTAPPPPQFPP rPP PRTX FP :>PT KQ ^ RFFA^:' FRRR: r.TF-PNR P RPFP V P PRP RFR J. 
FC:TKAXA^QCK^^RR^RPlF^R>AtR.>PR^^RG^ PVPRPi } . F'F»KA>:aF" VC " RFKHFPRRFS 
T. PGRFFP R K AFKFT P F V T R PP^R ? P T PR. ^ T R^..- R ! PR ?. p P V F P P^R P^PR P RR P^ PR P V F ..>Fo 
P J. FrSPPGFFPC Y PFFDSFx: PRRF\ ^R'>R■^T rPP^t ^PJTFRC PP VFpP-R>r"vRF-JR }F RPp-^P XAFP 

55 AVQFF FP-.Pp A X R F^^P F P P R R^^ OFG DE OR R J ' TT i P^RR/W 1 R P RT FP P P 1 PF K P T f PP NFF P P 
HFQ^PRFPFPPA/TTRRFR i f<P>P t GVC>C>APR">CLSPRRP1.RRPR\RRFFV l- l P J T'^PR- LF^S VQ 
O P TP K P R PC S I, D FAR T p P T A X L F P DG R 1. V P,- V A C P D j . i-F . V F P R R R P 'f P PP P S >p F 1 ' F 
F FSg R KFG R FT P RTAF i FK PFPiP P P S P P. E I MAT A RDH DFS FT X YO F P ? CSF P F P-' V PP K P R 
P X GG PP..Xm^ £Pr AK RtX-: D FiFt 

60 F^'F^X^K^Pv'¥POKKIYU'^-JPCKCAPSK0LV0v*&^I,OAKE?:YERSKK^^^ 
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e P K TQKl..^^^ i-lKr.l SKT D T L RR V LLTQ^^Kf^OFAA V?$TiH^KE;T SO 7. OOPS ^.l^K"T YG r KV 
S SI Q •'^ I.QK A K.^.I.HE 1 Q^^ U S VEX.H ART Rf^ ? DPS FOP ICAi.FYC jL S J> 1>T Pi.POT^rKT 

10 PSVOvRSCM'->A ?OCV P LIHE PrSRFYSK^ C> VIA- Lr/FO'?;^^ V PS I VT .-F^N V ?rSTC>.GH VSIHL 
GKV DEFbV GCTST V< PP\-^i.<LVC:V^^ ^ T\-\vrf<^ V A^^^b F^^^- KK^;V 3. T T ^ • T 5: T LSiT<F^r^■ 
KOS^F-J^ i KCK^F i„ S R>^ L D^F^ 0 i^GLK i A ^F.•^ T r J ^ T S;-u^^ 

FKVY L>>CV"; KKR V VG^r-'r/F. Ti.DC}:<Dr V ? DAJ<G i C TVkRDSC 5?;\VGK I iVFt> F i^F.U.l.S" EF 
: 15 K D I F i J';F^ V V OP OC M K L L.Ff : K F i Q 0 P \ F F ? Fo": F F V K PC AC V A FE .FT R KM LT Y DR.R 
SFPOV'-'FPV t"^Y V T T YF "PGV ?F TOFV? P FVF.V FOOi^TFRFF A7 Y v 7TK0 X :-.FFF?\RT FFl. 
T O 1 DV F v= W V Fl P T K K.FTS F F F F 5:^ FF . F FFTi' J ^- F t''^H>^l -F FVC FL>1 ^1 "OHF i ^":F F C =>0 
POHvF^Vi i KFFFPOOEvvLVKaFFFC CGCFFR.^^ T FCVF U-NCPV FFFFFi^ VFsFF-.FSKvF 

20 

154 DHA-binding^ p?t>te;in l^ihi /:spt:jQ02S35j 

SEQ ID l^G IF'^ ; 

;SF:a. IF?: :HO 

30 l!3^PPFSFTVFFFAF'rilij\ST^^^AFTFTHFI.TKHOFH-R^^ 

i<GAQ V P DAK F/^. C T V I RF F F D ? S r-J V DF L FY F AO AF O.F.F.S GC F I F I. F F FT' K L. F L. AF^ V F F i."> :} 
F VTO I Y F.J^\ F A A F S G FGFP I: A S QFA F S A FT A F F F h^T V T Jf^. T V OA FQ T A FF: F F 00 A D L. F F }. 
VFF'J. F D.LV.A.R .F.Ff:^ .LF-FV YFO V'EP.CiaV/rTA.l.PV AAT YFX^MFH VF-i'F PS X KF DO V X OX>^^ A X 
;FFKKNFSFX^SiSAFFVASAAA^' FFHHPFnV PVV^VPFGS/^FDTHSOAIFPFOVTM^^ 

$5 TQAT V KLE BAKS V/3iaR^\TVX>0KTS PTF VGDV F^U.I^ FHN VK rS SG Y YDFi.V E V EG DHP Y I 

^0 dTX.I<Y;t.AXX;^S^TEl>?^^riRi^X^ 

>Q-^sFF.FF i PDXa^2 FUF Atv? FO'dc>ci5 1 yx i.?"^ ~^ :i prov??ir: 2 Foxjxo £5>5p i e?';:5 tS^xJjnssLri} v 
HG F FL F A R F P P F F F PX.X: X. F F V GG A FX:F A D ^ --AG ? D f • F V' FG F T D TF F F D F I. X> T< FF P F D 

45: F FFP5FTFGFGAGX- ?.AFGFGFFFFFFFFFP J X^QPFOV FFFFFFFF4\: OFF Fr>LFF1 A DY V F 
P F LTF Ki^G 53 I F FT iVOAQF .L PF /..PF P.l. PKHFF P ;-^F P P FF F FF FF F F F K F R F KFFX^ F F 
Q F F i- X": F F F F I . P V i'-J C- X^ O F FA PO V R D F F F T S D FQ^r P G A P FF R .-j F F G 5>^: A F> F F. V F V .Jn F S C 
PXvX. X.F PFFT PTT VT PG DQ D.S 1^ FQFAXP^T V FPF>AG X.OV F FPiA -.^Q aF F FA\rA G FAC FFFQ H 
FEVPAX:PFFPCrTTAP\^XFAlvilPDPcDP|.oGSP/T 

50 ir:GQA?>FAC>SRX Pv^D3T0y XCKOvvU^f?X*ACKNY i XX,^^^3TivN ^. DCfcP/ FROFSG?OX.X.A}F^'^EEV 
HGA§? H X K KfcP^HTFFf'ITX Gh;QG V V P^tODV t.aHX>C DI RRS L££ I GX:OH 
YSTTSSCOARASOVX^SDVX^Tl*W^a>VVXaAiCtlIXAT.G.LX^Y 



:$5 



SEQ ID ts^Q 157; 



10 




R DE F A V AH f; i. V V R A KK ■-"t^ V P S/^. I.P PS T.. "i. P PS KR ^ I • V T p G.A V VI , PAS P P Ki.>S .1. R S T 

p. PM H SGP-TON LL AH .T ^-s ALA r/r.R OTGK i.S KDOF A LAH Y P I QQKVSKG I DP PQ V -GS P DMV t-= 
PSERGT FG ?■ DSS GS.LG S GP, PTG V KPn^DDI S OG J. .AOl-QP KK Y S L-iSOD I P.P KPK A I r^QKT ^5 
20 VOELO^^ Di.Dr<E-7- S.PlcOE iai:/>OirOOAQDP G DEMDQOPAKi.H D^5 t.G DV ROKCO DP TO>i I S G G 
KTOX Q.^OEG DGKSOG DDGr^RAK^} K GJ:'^ P^l^OQE ExClGEQG I Q AG P V QL KT 1 1 KS GKS TOGP T 

2S SDgrSTt.D5>r6SGSFMSAHa3t'&!3rS(^ 




wl^TGPAAiVTTAATTSS^?VGVl.GGFASGGK^0R^:GGTRAKAAKPGOP^V■^^^}Pl 
TRFYDC P^'-^f' H ,1 V\PLV5::5;F<>AGGP I GA" AGGT vViU-G^V-xTK J GP I Afv V i-P GP P P.pfvip.p 
V-/^r:MAGKA ( GRGAM.A<.PG-? TAEYVGPS VKr^AGGWGv''^Af.:f-;>PGG^->RAAAV^.Pv l.«RFi. A I GV P 
35 PP PPOOVOPFGD?^ T PV AV>vP>PV:OA : KFGAP A.APKGFGT ■ G"T«\^GGr FpGQKFC l-^^V P r*TFFK 
AGKGt' DET^.AKFKG^■^^GPGGR^ RG^^FPGFi.RPP.PVP iGP^PPGGPGPPPMEEITOOCi•V!•GV'K 
KOi.MGi-Gr=^. P'GTPFT.^Fwi^VP ^^^^ -GVGIF. GG.^vGU >G:rG-7 G^^^ , 0,;^:^', 1 VRFK 

ISC VK&iSKE r<TA.A FOAl.aT-.T.SyAVRSKFK V Y.GPKVX.&1 1 EAAi^PFKOPAHK r<C p: A? :g v" DA 
40 rv'FTC>-SM3,AKAl^P^I^'GT.OaDIKKlX-:e^^^^^ 

OFVPi iCAi^SFr GJ^^SG^^ PP T RMEAARPC^RGi, TFG 5. PM.-.T JiU^HAHV VSQT A VQVVADVLSKGL. 
V VP t , ^, P pPL i P VOV GAG r. PPGP. GDAR l.AOAE?^A.QAia^'v'Ai.f5fXPv^F£T ^G«l^I,AiCTVGRI.SS 
^'5^J PA PPM P F GR.<iM f . ; C : X.TF .PF H GG I OR ^ KGO :->"A PM GGHGVG?? A pr<G I P P YHEPI I.KAG 7 

45 GKL;^DPDPGPG PPPo ,1 GGVG?a T ^ GE:..A.G-'■GGl.E^PR^"Wv' PEGP T T I iGl^Pi, OP'SoGIGGPKvVA 
Lv>'T PGQGV A PTG YVP P P V RK Y FT L;.P Pi:i..G F i\ P PPGR-^RPPP P PA I GGG-P^:: A.PG'FYGP: P 
VR 1 ':P? i DORP : >A.-^^PG- G LGl-.P KPGO?.>SGGY P'rPP>PP\PGPPKiP\L:.PlP"y i>AVR^■rv^A^,G>FG" FR 
DO P PR j : H P: T^P.^ x-GP = T i .p i.iFFPC VG> F PP^^PM pr F G^ i V J p PC PR A I P P i' PR:; PGr^Gu-P 
R F V G S P T R ?^ ^ M D R I V T G^ 1 P P U \C VMG T G i. C= P P" T Y L I e. Q ■ V V .A ;..G Ps v: PK i . V ; . P Q 1 • 7 P > • M Pt-^ 

SO Vl"HRRNGPGRI VG X KLL-A.A.l QG?-GARPLDRY RHPaPi.PR.l VG1G5"DAPRA:-P.PPRKAP.1PGI VD 
Rj,:TSGX.CFTDYASRI I lU-^iyf^TI.DQSP'P..GPG?>TAMD'r^^^^ Vi ^t4V^K^?l^^ 



55 VL■^X^PRA.^KCRAYAKATJiY<^rP..RPCP<CFP?RATLG.>GtSXN^^ 

C:RlXAC=ATl'^VEKGP.^^;'5EDAG\^^^yDKK^ppT^-:<GGPRG^p 

W r L VPt^S OixPr-^AK^] AR^5?%A^^^^^^^ 



t: R .1.0 C7 C;0?^ T V r. Dv^ Q K I T..^ V R S I.V V S >■ { E dm RXW K Y as I.CGK 3G ^; a l. KK T V T. l >i.GV D 
PS t^O'^- O-H PL?-T Vi^ ?OV T Y KS J^r<. K I DArQHHQH rVQTMOQQAO^^A T AT ?: DOO^-? K 
OEl.ri K r .H A ?^.C F i<KLGevi QX.N L/^G 1 ^5 E 5 T T ?r^KV?.0 V V 55^kAT ^.i-: DR S^'J Y KAv/ Aw A VHH A 
V KHONC: AV< DI'.KKKI.Rh7-VSGArs^ I ATTAATT A.?-VTATTTAS TEX'. E S A£STc;^;^> P 

KST TTi?iRHH AAHK.I L^Kr^^^CEHXHTX. VQQAHMVSEEi:.! B 1 H HKG LEEMSRX.y FG 

?^R^^v^v;Q^5 v:T..K PI. H A^SM;^; 

i 0 QVXTSKQi^ ?HKi:.TI.^5GC^HGHErV"Fi:.l^?'?GHSDjLROr>£Ry Wi^FGTAWL LAND 1.0^.??^ i.- 

MQK V S V r -x.H A vr^r^fT AGD D LA K l.I.SO L KS p S VV; Dt> tVTN! y T RS T-A V i>MV-:'5 Y I L^^ LG DR 

V^TOV KQATS HEMLCQC Y I GvSf.CFFS^ 
20 ME ATGV* L. p V Kf.^V DI..3C>?v DFKGQ Y V KAC T Sl.-KVJ L.KT.^J PTC V LP P.S^^ l.Q R S-.^V. 5^ 

L^Ki^^Pi4..^K^^ca.HQ,LPA^5a^%x.o^^^^^ 

CI. V TI^P LSS MQ 1 T S I.:^ i;C X VH V^: T X.^^ i^SRl^SCFLT A .1 CKL.S KT.KK i. Y LN* 

ri/m X T.. L>y K F.N LVM PFKP A DRM.^:-*^ Y X OFSl^ONQt KtJ^C>i^\5 P ATV A^^*A?^ACr>G P 
K D PMARKH R Lt> P- 1> KDS AC) r>r>C?i?»KO V l- -KGHS DV AOSKHKKOP P. S At:J?V5V\PSC3 JCV RKW DQGI* 
V:.K P i.D Y o. :Y. ^" V'T E DV GOT- PGl.T I ^s^Q .1 ^ v l-^ P V L V i-Lf^: .^n F f • G K'.1^^Y B A DC Y I VLK T Ft. DDSG^.- 
i.NVvE- i. V VX<? I GGV.ATL.PKKAGG A i. d A Y^U.V■<N Y1.>CARGV<TVPJ?:>Y;nJGl:FS?oE^^^^^^ 
30 J .^^•GGT^^GGt"y TYF.G\rHYVTP..M VRY- YGKKr< T KLVvPV P.GRGT^.": L.Dt-^P.P VrLicDr^GLD"? Y \A'5R 
G AG A T ^ S S T T ^<.A P Gi= Y^ P K J N K>ir;P ^ G K A?u ,1 T ,G V QGOS: A P P r'v^ ?i: A L G G P i^' G A X R K >J V P E G 
V/ P PG> R K L Y V G I :C hG Y A )}. I . P Q 1 :v Y J< ■ G V V. i i KG^ >^ ^"^^ V R Gp; ?Y K ^-5 ^^■ L GA^ '-'^ I- ! ■ DT K G V Y j. 1, DC 

«><jGYVi J.I p^ .V ►^v^. -p^ r^^^^ A' ^^oX-^-~"^^' "■'Kap: Gn^ ^ 

V I".. TV >: TP AG A V ,uOG PGGGGRV KGG A G PffCPGPi KA D.AT AG R L.i- PC- fc-PKP L.G.R APO LMP. Pl-? 
35 RPGIPOGRPPGPV LGGKK.y ARGPGGGVT>Jl P^'TQGG Y V R i.GP V vi? V P V RYPA-;GGKKPGKRPK.AG 
G P GG PR ATAP A P P KQR G G 'G GQC J V Y PV^OGP PAG G r-^GG' AT PT PG i.OK K F P SI. P R G KGG V V R 
f-^ TCQQ.EJ<; PKPi.S H FKRKF 1 1- ar<Q KRKAV0C5 AOOP i5 G YQ I RTNG OA i.C T iXC^ I O I r-^ T DP P L L< 

PN PFftA=^G T G AQKF V DDDAE Y HKB XRT.PRCS H eiKG Y PAV TEKCi^ DPCQDD1.?^DDDIH I.LD^J 
40 GO£VY^V*vVGTO•TSOVFiKGS.GK,JStCaVY£QH^mSK^^ 

^LAPPG L A^^v■^ P P L iP.JYLAL PG P PP V AG/L 
45 AGGGGP VPPDN i. TP AAG>RPP i.GGGOPAGPPFYGP.PSRGGGGPT.l.:^ J...HGGGI P P PG.P^PGG A:I-' 

G G ATG^ PQH lAV V A R K L< G V A P O P.l : PRG L P V A PGP. A^) O VGl P I P R L T VY^, A K P A G R R V Y i .. r r ? Q 

.P-PNAGG^PP;'A\.^^PGPGA T ATPR LGP.GCG^R GRPP P^PPPGGP LP: P^QfAv L ■ GKVPPGAGPKQT 

QV..PP;.PRLC:H ACvPTPRi-RLGA-7 TV PKG-G-RLGY P>GGGHGCR:'VTV R-%G i.PPT.PAA G.^i LGPGP T R 

QA' RPG>P PRGGAGGGP Y P^lGiAP'-P^'GG G PrpP.PPAGG Gi^J:G.:^^^^^^ 
SO PAGPvPlJr^GGP v•AAi:GARDLVA'^PGi:TRL^PGAV^P\ 

T R LP?-1G.L.P rai<RX GO-t.ORK Qi.RS^ PP Pi.«\£5 RFXS ^4 R GRV G DXC^ r-^G T H P i>Q A 

T;.OV^RHKWSH^r V PRAPFS?^CT>PCHV PHi 

55 >0§GbG7 g92/^^lt;c5s- Ic5-- o^clij?r-Ba - sjsjpl^enis (Husi^arsp . 




SEO XD NO 163 - 

V T OM V A V FY OGK i D LD I-^K P T ."D S i< > r ^ . i « G I ^ 0 -O^' V D > T V V S 1 E D P r ; v^' : ^ F : 

30 >Q SUM Z :^ i S Y^50 U?^ am a p I i5 ^>UT; i t. gam«i?i -~ ncS i n g pr o e 1 n .1 - Homo s s p 1 ^irt 5? 

MA L^^> A G S G G GCAA G AG^^iC S ACC^^ G Ff-J F P V AGG .1 3:^ ?v>AG mf'T^^QQQGFPM VSVHQ PNM 
OG T MG>3 >^ y S CM S OG P T A.?^Q =XG 1 V c 1 G PKi P A.AGr-5 P V P Fi..CMR?^?^G POY T P DHOKO 

h; hXK^H R F EC>QQ^^< i ^ ^ F K ?; P p O P i^:: 

35 DAK^5HPTPASl-: ?-isKPC PSt.E.l-.KFl,\?SC D J. o^f SGQJV.Qi Kl.j.vTO j,-; v^^^i^^.;. j^ -p^^:^,-^;^^^ 

;,.^tAi>^^G V AV DGC V S GX 1 T AEAEN r..<^\= I. ^> V FF F G V G V F FFQ LVPAOFkM I V <.: t^^yP 
DA V KK .1 TTMT P TG T DT AK 1 P L Pf-J SFG L PP F 'T' .l;P>G J- A.PAK^ RTT PGF. i.T KP^FG.YT V L A 
K I A VG" QROXGWl F P D AL^KF^^" PA A P • ^-iPSG r M 

V X ^^ X/v- G P \^'GG /^xAAQAF SG F I P T V PA^vSCA' VKP F F 

40 FAGoKTF^^GOHGf^FAPGLLv^U-^I.PCTK>ALFSMDKYm^FK^^ 

T S f^DDFGS FSI.FOEY G GL VGEQD W^^DFMfVFSMS S 1 SSS^QK POOKY D*^T..Kir.E A.^^ 
PV r-'I.TSH\^S5'TVKGGQt"4STA*'\STK DVl"ROI.S LEGSGLGVEDI^KOJ^T ?:-SGKS ODDFADl"11 
45 S F> K rS G T S DKST..GF K AV A FP P T K£ DS AS V KSP- DL P S I GGS ^> VGKV: D:,$F. D A ,GS VC>?'D>SK1. 
ADVGGDPKPVr-lSDSSPa^T.PTVSGQHpPAAD 

DAT C-GP i-: P P F V F pa G S G F P F a T G T .LQKK E -7 $ ^"G F P: >; I -T-M -T' S FF K V T T V F F DA P P F PT 
FPAP ^>-:FKL>T T POTFFOFF VFr^Rr.n'KDrTKGFFPX^^.EKFQFATCFPSFAFFGASQ 
P O i> PGP Pi^ 0 F K PK I SK r DFP VATG03 KP'iK S GE T KG P IJ^'iT 5?' Di.S VQGS R KFS P. F PG DKF 
50 I FPStSPF P?>1 POFFJ^GP.SNTFNPPKPAPPV I RDKYKDi.TGF VPai^^^FRYv^Y P^^;OPoPl/;:i>:APK^ 
V T fPF A t ; D^r PHG I P P S S V G T F V i. QP AQGM F P PG V ^v*FV Y P V TKPR V F LG T KAT A VC 3 P KPGQ 
L PPPT DKVP;.)N PI GFPS3 PAT,PT PDFHFPFFFFGMPR PG T KHvAOEPACGVXVLP^F^ PFi^SRK 
EFKF AF. E H P K KA FNSFT DF FKPA Y GP^-P G Y P A PGA FW i. NC v^EPKP PGL-V L ? DPP 

I 6^S Gly;::c)prot<?3rs 25L2 piwvjm>r As;pij^59BVK^| 

55 GFO XD 



SUBSXmil-E SHEET (RUEB 2^) 



H Ds^^o sapiens; ? fl jf^a o J , 

.■-IRT LT..T.VUv\L.\Tr<G.>?'OL.V rHTClV TrK'--^C rT1?XI f^DETMV IGt^VP.TQ:.\' DHQr<r:EYQP?^.T5? 

G LC> ^-^ A V i\ K o v: V I LA 0 vx> o ir. R F T o T E J o I c u ri s^ni 5: T K To F Aoc^ M L r<v X, 

DKSK JtSri Pi.S^^® HOE VfeS DKBSi 

g^^KJ.AAiSgOFQkliVKaM^fO'rX.ODK^ Dl^i^O^USl SgSt5?a?^ X XC^X> ITSHrt3^^D=GDSVAL 

SJ^OS L S S i>CE SXj KL^L El^G X^^ 

K F50^X.E :^I^T..^C^X ST KDGSL-KM^ 

I^MXiHJ'f OX. A X^C^^ 
. KVE,SE:X'H?<X;Yx.EK;XOC^->^OK'f^ 

45 X: KK E T^O S :< E S V K SO;-': ?-\0 K 5,^ F f.^ J..E F ^ v A F V; K i , X; F. KKN J E K.l .1 J.v'RV^ Vv K V H 1 .X^F: T X G 
F. I O VTX.NKXrD?XEVOQX.QEtJ EDS T V TOX.AA E f K X*HE E EO OOX; DRV X EEAXCKV^ J:rR K FE X O 
S;KE EE IRX.KE D5^C:E>^X.KD0I.R0MS XHME-EX.KX ^f 
TX.a<5E^5 KEX.X.S^3X:H^EX EX.i?^KEaS|^^^ 

1 1 K0dS3 O X Qt^ S K ES Y E^l.BT DX.g?VERK X X S LX^EGKESS/^ X Q V A X A 
SO SiX*ROQHr>K£^^;KSiX:BHtT.SQBE;EE^ 

SF^^KSMSBX^Q^ VGD^f OQX EEftHX.SX X1.EKD<>I^X Qe^^A^SMNKI^KEE XRStkSilM D 

EM^t?LRi5;S EHj^Iia&£KODI.S KE X ES tK^S 

V.?? R LE A E E3 S i>OKRX AEEEEE I.X' C VQK E AAKf ^^VCE I E DKI.KK ?v LKH E .H DAC X ^■JRK'ET E T 
5-5 AEEJ^VAEX.AEDEVHME0KX.XX^VXKE&?KGX.l^AQX0SF<5 
YDASX.KEEX^05:^KEQQX.E^^X^.ERDAi^X.SEXAESE^ 
X■SQEEDSV^^QVOEE:>KA^1X-SI/:5^^ER^.^HEi:■.^{x^ 
Ki^^M B S E<:5^; DE DRI.i.KE EKH Y L 

EHI.S5^0Xmi.HQE-^Mi5KSE&QEX HERR^^^«EQYX^mXSDKDQ0ESHI^QNLXEEE^^SSESOTOX^^ 
I^KVQIf QBQ^S K^E^aAS J?0GSOr^X.V YEXEX^I^i^ TQX.J^ XHQK 



SUBSTITUTE SHEET (RIJIJS 26) 



.$ 

> V I ^5 ■ U A r< i J ; : ; ^^ i'; V • X n " 1 - R ■ > r:^.cr. s: p r. ^> -.^ a f • ] ^ 

I H ?RA protein (TUPl like ^rihs^ncer oi\^pl£t f^mteit? 3 > /:spt||>S4nJ8i 

^ r V. 4 X y<< \ ^: J* KA HL::MATNi P ?: i ?-i K .1 - = ^: : c? ; R^.>rf:.5 :f 

KK o-^ ^ I -I. A-;: V ^^ C V p. Vv- N S G? :■ y i . A G G K T >t V K K P a T Y I Q P G i V i" O SG K T. A : 5 V E C" 

V>^V> G I LKNi-J GG DVM D VAtv S P?i D/Cvv M SO G x; T VV ? iNtAVK F c".^': ■ A AT Li><.=>? G iAKG G 

h,^>^::g Ar G'A^^v Gv VNGEA^ ak: D i ^^K^^ 

30 r ^ GGvi.AG nrtA?.^*?AS5:POL>i:.PAf>SGT 

AT STV- ^1 V ATTPGKX E P^^K?. G k pTo.G G KA"V f GA t-' LT.SM'^' PT G V K KLKGOG I . V K 

ELtU\RDAAiVG-::^NoaSC-lv,KAa"^-GAKAS:"- LGK:GG! sV: CVG : \G-^G<K^lA;P V^f^lKf^Gr" LGGVGLSVXi 

^iPAAT/rGGKf^AM^-GGAGAI.AGKLG ^ PGrC>GGl-G 1 G'VG, :> Gt>x^>i^- I GVG-.f A.: VTVVGi ■-G.GA^ 

LKG\^RG.OKh:WG ; VATGG JA\/rAAGSCrGv-V;::\^r-NC 
35 >K:TGGYVG^J*.l/rAAA\ri.sVV^\AGirOVVVVKG GG/i O-^tG 1 VVr^AvLc? 

GG KA Y C GN P G Go T«G' L\':-> G GQGG a. A G C O V G G GGGQ 0A^; AC oG V : .A 1 I G<- ^^ V \> ^: GQA 

ARAFG-G-^H VGGKAVX7 i.A -\LGNG-A?:A;G./1GA^SGHGVKH 

rAU,GPV H Y STGi.?gW s^GS T'^ ' VG ARKREGXKE ^^^^ 

40 G^Q ID NO 17Gi 

>aa 6 Z 0 Z { H X r- K l OS^ ah Ho5j«5: oaom^i l - .i ?\ e r a c G .i. -5 q p i'o t. .i ?3 i .i: ^st .1 H :->«sio 

OVA^^^^^^l r-.X^ /DQGr,LX^APAVETAIVVTAADSSG5AA^.^rr?X?3S0T^^^^ 
45 CGGG-^>rAGG.GVGG^?G*-GCn JA^-G^i GPG^1AGGPG v^^^GAAATTTTVT7■K5GG^:;^AV:EGGy 

GT. J.AGf: l-Go Y G V i G r^GG^^GGGGGV ^YKG^GxRiVrKEG VA • K I GArOjiP^^ Y AiXOGO f S^GGV I GGR 
S..GGGGA 5.GG VN r VVV.^ v iV.CGGM KMG: ''GLV r>^r,HGGO?xi .Yl^FI.KOG'KFS PGKY I ? GT AOQVA 
TAA.^i:<GKGGGGT:iADGGPfl:^5 T ^GG/DGVRvF V RV KV T DAGGA5H VGKAVCGT s' GQ^^G V Y A 
PF } } GG LGFGGA J GHG>; GGGV J. AFLFGG^?GGV PGAGGYiGlJ T AY I SC-TCOAPALl YG:G^AGGT 
50 T R P ; P l> r G AG Y A I .G P .1 . A T ?- G G "^i E I. f-^ TGc I K S K j:": A R KY i FN C h DDH AQ V J>f 55 T O ■ t-. G 7 D 

^5^..AEKADRRGY i GALKKbG./: i GACRGA ■iGnA^TGt^HGFVT^•:T^G^LDFP^iS^G^V^:GC rONN^F 
TCKR?<-GGf^rjGGTVGQ GS PFTTiFGAGR>TSTKG.lGA>lGPNC?G.^'Fi V H^-OGG vG>AGG\:TGAAA i I 
Sl.J\nSDVS AG^s=;YQSAGY^A>aAAFV^<■Gv^X^.QQOV^:^ AOGGTTQ T CTQ'l OGrQQTF ? VC GPA^'O 
TGUIATTKHSC- FP V\RM D?^ AV P 1 V e>QAPAAaPI^^ 
55 TXG/Av-prT?A^CAAGRPnTA/^-:QTAAVX,aJ3,k^POGTQCrX 



S UBS 11 TOTE SIIBE T (RIJI.E 2#1 



P V : i- T R S QT DE e:-: OSS K Y K PS SSG L-.K P RSN V X 5 V V TV^^ iVS DBS .l.S PY T DT L3;^ 

X S CCC i T PT O V P. ^ Q KOC T S AAQ P U J L SQi^ Q Q r>: S P-.A P T SQ CU" S n PA 5:>R RQO A P V/i P L?^ 0 
y "i ^ O FGS 1. ^: -3 j H PH P A PA.H I. PS H L Y T YA>5^ PT SAAA LG STS S ' A I ir''SPO%?<S S P 

A?^QI.EOE RS £i E A E R KA S AT E 

SOBE^APVKE0i:.AFaViaQ:VKRESELK:^.KEKe:DQX.:BK 
20 SKSSLSSRADTI.SAIuKDAt.SGAVRQEEA01.t.?y^ 
Bi.AERS:saEOGI.R0KLT.DEaFA^/i.RQA^ 

AO?i^i-■^AA^STL.■vKGHAQ¥l:TSl:AD?VG Xl^^GGATSHl APTDPADR 

isv A^ ^ PSt APES V ^'TKKBj^^X^AQKPsvAFR^ DH^>i.DKKf:ss 

I ?2 ^f^1^gr^h ^Iphi^^^ 5?r^<^iJ^or <V|.A^6) (CD4^0 /:^^tll^5ai9| 

>p232^^9i:lTA6 HU^m^i Xriteori a -- Homo :5 .iS.p i e ^ ; fP.vff:iAn > ^ 

J--: AAA GO-l.C J^. A LS -.G Li.S R LG A A i P- R R fJ^i V J. P K V G U RGS ^^.l^X"--: t -P .UAH i-i f..Q P.p OKR 
T p.p. V G A P G PA -P P .POP P X GG P V S C r.,^ I --f^Jis P G p CT P 1 P P P .n^ .DA D P T S P P P P PP^t-? M r^c V TV Q 
SQGPGGK V V TGAHP YRKRQH VbJTKOPPR PGPC YV ASQ^3 LP X P PDHDGGDWS FGPGRPR 
3 5 G HE-K RP; SGQQG V A AT RTK D- i:^H Y 1 VEGA PGT YR KG I VP VEQKR>^ T ?-^T-^PP1 1 DG V GVG 
G R T P: PR -P A V P V r - P r<i P Y I.P^ A FX.T S Vi^ ? "P R GO V^"P ^ K PA P P P P Q P' PT F D \^ PP-1 N o Y P.P> t" '.P 
p. DPGKtP .1 V SK PR I T RV GGA PP. A£^^lr? S>:^ AV V P PK R R>3KS.^..P L P ER R I RDGPG PA SS PG Y RVP*. 

w$ 'I &x ^Qv^-fprnf^m^Y pDi,pKv ri Yiiia^ w<simKP'i?0v ak^t#py ra^^^x A^smo 

40 X;D?^^i^> YPP^ AVOSSS^ ^RS?<?s\?X XOK^i^ X^V^-pf^H X r^X^P;O^S'^Aei3APS<S X dp-o^fe^ 

CFB Y T^KP^G Yf^ FS X S X VGTX,5j;^EKR¥^S^KBGI.S SKV0P'Kfc3€>OS^ ?>?<^X^0K^^^ 

PSN PP K PTK DGDDAH fc" A K A T AT RPPT PT Y S AY P P PR A R RPVKQ PS CPAK>0[viGS QP^GC PPG R 
45 P PKRP^ S R VT ? ' Y A %^ AS T T P VT P DT PD .P G ,1 ^? P PAR TTS ^50 PA J .> A A X TPvKA K V V 7. A P.P .P S V S G 
V AK r-'-SQ V Y F^GG T VVG PO AMK P R DR VG 3 .P .T R Y G F PV T R 1:P^>K h- A PCPr AT .AN .1 P?P' RK B I Pi;: 
GKP; PAY LAP VP PKG ARK VTCLv POKE Y N RPA.PTE P>i R S i^K.KPP Y T EKQ I DDPEPK PP AP ARK 
K YOT T>N C P V R V R»G VP^ f RC E}.:RG. DSPA P i: .T PR S A Aw R PT P PR R Y RK.P^r<i Y .5:: D .T A^5RA F X DV 
TAA AER I R AP?^ AGTOVP VTV FPS KTV Av V AGV P^V? X X PVA X PAG Y A?^ A A PP V:?'XloW?<CGF 
50 PKRSAYDD.PV PR YP A V RI RKERRR I KGPKPi- 1 DNAPKKOV^ ITKVvKPNES YS 

J 73 Imerkukhx- 1 receptor- Si:P<ocii5i^;d kb:5:3jie- 2 /:Rptj043 1 8?! 

>04-3A^j7 | IRAR5_HUMAR Int^Eir kin i ssc^-^^^tOi -a :'S3Cc i-?: t<::^^5 ki n<5 5C'" XiP<s 2 ~ 

55 MACYXYqj;PS^i?VXcBESLCKf5MDAi.SS:>?^0^ 



sues ill uiE siiejaT (Kuta 26) 



5:; I p K Q £ K LI. s I. p. G o s ,u V s k: a d v v c-.a t dd r^-^ on r>i k i s oo t fa r>y v o h r h g k p f ^ v v- KKi.r^ 

QC^G 6 O i> L i> ^/ S X C G L I- C A V Y T- H OX. I J H S ^^ V K S S N V lX>f-:j .L T F Kl-.n t-i i>iM A H P 

CL.RRr< ^-i T c- I.QR VCG S V A A VE ER I.RG Rlv7^ l.L- S OLSlSGTOSSSN?C PEST PDV OA.^^ 

J ?4 hjterkajkm 5 receptor i^ipha ch<u-« precursor /:spt|Q013441 

>Q0I3^<J^X5,5S^ HU^^^ llnti^srX^ukisv-^S reo^ptioi: ^Iph^ Ch^fcxrs Homo 

PPLRVTAE J. ^^GTRLS 1 QW^SKPV"^5 AFPJ. HC V DYfuVK Ih:^-; j-^.K-C Y I.Ql t^KLHTNRF.l S f f DO 
1.-SKY DVQV RAAV SS^v: KEAGt^W S E^i-^ S P I Y VG ^5 ^ 
I CK T CH L&n K L P P P i iVa^K SNU KDL E"' V i-n^^^ 

20 SEO YD NO 175c 
{RUJ?-:&?r ) - 

r-lLT LCrrv^^V YOARPl yTTR5:^TCP. ^ 

N ANY T VVJKT^n^ FTI S^KSQYTI i^RTASSX^^ri" Dl AS LNIOi/i C r.^I LTFGCajSORV YGi TX 
CHKB DOKG Y >>'S Dx^^SES ASG I TY^EDR t^S KAPSFvv Y K 

GK T i. DY"FVTIYTR>N^:<5 H lsO?s? V TV J<i AT KLT V LTN OR Y I.A T t T V Rt^ l.VY>KS OA A V RT 1 P.?\C D 
30 FCI AT t-? P Vh-; D.LKA t" PK DR^^ RWY" RWT T PR R RVKN' Y i L- cv /..S OKA PC T TDVvQOB DGT V H RT 

Y'X..RGhiI> A c; S V:C Y l. X TV T P Vr A DC-PGR r- E S i ?vA Y I.RQ AP p KG p TVPTKK^^G Kl^EP^VL. ^^.?.>?D 
PV DVGRG r I P Y T I P Y RT 1 1 G ^^ L T A V DS G iRi ' p. Y T L S S RT 3 DT i/YMVPM»R Y TO RGG 

KPGPRRTF i-T PKPAC>GK i. 1 VV PVCl.APL-L-TTLA.GVLFCPRRRDRl KKH TlvRNVPOPBR 

RP I AO^Ni"3PRT PPP HR PRRRfX}^■^YGDGRFTRVR V\R-, f RARRKK PFP^ iRl.RR PDTR' KKRRIN 
35 T P.G >l R S G J. GG S S C^R-; G S P PS J. S ^> S RN G G SQR T R R TV C^ Y GT V R R RG Y P Q ^? R R V Q V R GF G 

R T^G P G P OR RGP P P. D l.Q RV R V lYGG DG T R RP QG Y P ^-rORG PGi ^ P G G P ;> T ^: hi P P ?-:Q V P G V 

GV:R0RVPGKQG>T RDH i GQSCGSGgHK>R"QFAR,^ AARARGPGTRGQV ■\;P r^^^^^ 

5 76 hiven^m protein silfstmauvc jsofomi /:Um^Y4mi 

40 R RO I D HO 1 ? 6 : 

Hls^KSF.K^-ti: PAG sX4x.,^.S? OVH ?\ AAV^^GDKC AiX^P V^Cf^S AX*KDKE DQF<5r<Tt'XrM VC V i. ADP. 
T.DC A DAI^Iv^K^.G A DV?* KT D HSQRT A RPn.v.KvAQKGT^ Y R R^th^^.I.i*TK^<v^^^^ vs^^QKDRKKm'PI.H JL. 

45 GGK T RGHv^.5^ AR H RDP :>Pv VP. T V RG T RDA?- ^TER R PGGvCPG Y PGRT Rl.H FA VA RGNVT V OR G 
T P Y G SG R I T P Y D^.= G P RT R f..H W AG G GGH AC> I V H G GGRRR RGGT i. P G ORvR AT P GP. Y A AQRG 
r'7\ R P' V K V 1 . P H R P V K G D G D P G R T P ?Y-5 Iv/^ A G R R V R V G P T R RR KG G J, O "? RH A :".>K Y GG'i' A 
i ^ H AP A G R G P V G X V R I , j. , i . R G CpvR Yi\ T G V G K rPr P G V- • R A R 

OGGP: P R Ri-PRRR RGG G A G VC- O .G T RG K H Pr^ VQ D Y AGP T P.GQG P.A YGG Y I R GPPRV G^5 GRRR 
50 R P G J. ORf'^ RGP T.A Gf-^ W S GG ^; G ^' G.A 5. .L .P .P r..^ i-^ AR, PR QPUPG G G G R i' T P R 0 Y A P. GG R R R IPV .1 
Cn>U.RHGAGP T AA;v Cr:RiRP^P!;-"P T GPRV YKGY R VRRARRGP GR;^R>GKR 

NKFt Kiri^JSt EOOKG P R 3 P RSCR RQ A G PRr.GPSTQDV p G R Q S R A P G G 0 PPAG RV AC-G: P?^ DSRG 
c> POCvSG<5GAROKGQH VG5D-GQCT:>5G RP R^:?ET ARR RG K GQR ACV R RP.P^RGG;3 fJJGSRH PGV P 

55 OTJ;^PK^^xKCAPOKFtit^TOEI'K0GKCSfR%GSBRPGSA^ 

TGG:J G Y S H ST^rig: R.RG?^RB TSTLsRKDFQ VSKST A t^G PX*300S VJ^ I DGX. PVfRRRT. 




SBO IB t<:0 17 7 r 

5 >Q $ Y ^ A 0 5 ^} 5. H U M <J e ■•: k y p x o : : j. rs h o jjiO .1 q -- :i k ^ i-J 03^><:' s; i> i ex i s { Hmian ) . 

K S ^ rC ?: RV T X HCC ATG.LH .1. K i.C V VGK^S K K PR;v FK BT DT 'LP V S V TSO KG Dl.S T F 
■HQWFDK2 rv^PCn^?"^-:Yl.RSKGrAK--KAVLIc 
i 0 1-0 rX^G V .T AT'>1 KRN Y BAG .l.i^ON Hl^R &GfsS FiVKKl^T CT.vD.A Y T AM AWN f.VK P T I S 

|:5- 3EQ : XD X7 8:-r 

>Q9:2e33; a^^ED2 HOmt^ Psrot^ l n axi5:^^<jr01 - t5<n>l^ns (.H:ijsj<5o) 

HBiC EBP ^CR?^ 1 1 QKKY p DS DG I 

GI>3.Gi;^DQ SKG5.G SSOS -SKbD^^^SQV SSi*^5MDV:SMr^^^ PR^.a^^Oj<K?'!^0S 

20 

^ ^ - -- -- -- - - - — <SOGXT^ldS^i,FX.XC?>CELDi:.J%CFrH 

S I L?^ -4 Ay PGVT X F^^rH I SM^^ 
EO^VH-T.mA^GTfi>GI.QMX.^S^^^ 

35 :T.SAl.l<D;i=;mDTmRORROT.rBAGX.HGGAHYGSH 

I GOI< LG YX.Si:-5 V\?QBMEM VV rGI<EC;^>.¥.H H VRKQKSGf^G U< T-.i^ YRY 0E:S^3 X lS.T.Vt^QX>5^KV 
aOKHGG 1 EfiCLSK PTFKBG PR ^^-RATV 

179 Lar^rt JTJ B T^^cepK^r /^sptP 1 47391 

ID ISO 17 0 ^ 

HPSRKr A DGEVfeGRW PG 
J^QJlKGGSTiSi SG PSRRRGSRG B S^^ 

1 l.K£>rGf^GT SRYNG?:P?;*^ Xlr^RNDAPHKWOgKFSl.SQE-:^; V i atoysi.rpr 

i^V F T X G^G X.FOG^EFH Y V YG FLC^mLAAT^? ECVVX.S V¥ X^MRSI.K2>. PHf? D1.SF?VS 

SGN AVY DFF X GRF R IVX GT r DX cKY FCei 

X FOX.:?. 77-7 DAGWRH^E:A.T.L.TTMD 1 1 R DG FG FHL A:rGDX.7^ V F FX YGFm ^'7 X. VSR RN 

?i:VS FM2\ G LI J V RKRCG7 V 1 FRGAN SOK^^A FRKH PGDPK I.AH XHTS 1,T,^f 55G5^W 
SO GF7RHP^>^YI.GDGXMAXcAWST.PC0F^ 
■K;:^GQR7FYRTF>:.v-XY 

IBC? i.:jniinin chain precursor (LiuvimiB B2 cb^ihO /:spt|Pl 1047| 

GEO XO: RO XaO: 

P I X 0 '? I X. A?-l C X _ H VM A K> .Ga i r> i ri u b n a. cf a mff: a - X - i ^ o • • -o 3 a p 5. ^?ri s.- ( j^i iima n j . 
SS R G G 5-^ R A A ?■ A GK PRC RAW R V RA V A A AAA A AC A*. A OA DG C ?• D GG R f - R CM RF L- ' VR AG ^ ' ? ^ 

V X VV^sTR^ TCG T f-' FEF Y C 70TG V TG VXKGGA AC DAGORH X.QHGAA FVT D V NNOArXJ. T vR< O 




1^ 1 1 I S2OO7/^:j772i?^0 



S t V ^ ^ V > ^ i "XH V. ^ s K i^l ^ ^ ^ f ^ <^ V >^ ^ . -.^ J - 
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T AOWFO-^VJ ^y,>NP D V.G T^^CX^KT I -K . .'^ l.OCG.-\"' W L AF H HG P ^':C>5R ; G\\; X H Tv? I K-P 

20 i j> V V' ^ ^ P I- ^^ ^ K V a ^- • p l p v v j v ^< ; ^ ; : n f n." w d?<i v v p i : ■ a ^ca t a 1 ^-^^^r 1 1 £ 

£GLAA>^^CKG^:•-^^^?Si^^ I l>l,Ri,.^"-FVJKGP^rA.''S;N\S^^GDL/f'SGTFo' VX.GP jr'S.UKQPFHL.V ..TPPA 
AOKC> V RLJXj Y r H i.C i.A Y KG: H K T i.K.^S ,1 ? T J O FQN^^ V TTC QWS ViB T;.>FE FDC 
T D Ivl^C V RCPG DIVO P PP ANS f • V Lv'H QT N i.. LP T-^^VQi^.TQ I.^FY V DF. T T T ADT>3 VT V SQA OSr^ 

FT OVTVKKTL^CKV t rSNOT\fV VCOTDl.LPVC^^HRi ?. .''"'l-VF. PVGJ. A I F AV GV';OLFL.^;VKFP 
lX^3V:C^'GP:\A0 : ''^GiJ^'^iTT ROSSI v.GVSl:! i^FGS^/ -vCA I HV A'? :.>5\j5x"R ^^„:< : KXT- PG^i'CO 
SO RIV.\--TVIP.GO^ AA\G\j"-i-N AF'i VVSGLNr V ^ ^' TL-^-^vN ISA ; '--:^\<T' A I AvGiPGK;->i i'T >f iV 

vpy -AX^r.>?-. LA pvf.t;k^ a;-:gi v a ^.ppi.pag uiri vg K-r.v^: 1 1< aog^^ c \, i i -.^Yi . ri>>v x> 

IFU^GY v>^\:.i.GG*: E l.^"^ I I G. Fo^ P C^PAIA^Vn'^' L v C ^* ^vF C P I V ^■ ■ \ ^ \-^K'in PJiPv^^^ - TA 

v^;"- p T \- f ' A - - V A' : ^ i i v : > r ^^ } > l a a i^ ^ ^ ^ T A? G r i r >p g . ^ ^ p. ^ ^ o 
^cSi^G.GEs-^v 1 A..G^H.?^ :r-. ;Grc^>.>i o^'^kx- ggc^g. > pgum j a.."^^! ^- pg^.-vpc fcg>^pahmfv 

%$ v'l.CvFAV^-rPRlKAl FV .>v:GO-V:0-:TI K :-MA.^^C>PPAFV3<VC'IooGPrTCV ; A;,G.G AJPP 
1 LG\?Vo LFC^r- L PGAF P -;LKV7 VL v^^G':^::.TGhG<?GJvCT:, FX PPi^A GpvMf..^ L.G : G- XF.I.•r 
TVI> X RCXrF Af:*F. Vl^V D^^^^^ 

^^aF? WPTGK^GSVA T V i - V O-"- G>n^VH XGV TG Y^^K.AF1 PS:i.r Si SOGDOJ l.TXV^VAC?X SCA 
40 AN I / F'i <aHS GPXP^NP : TV . OG V S-"^^ Lf AG?. V5Pc RGYOG : PG^CAFS A1.V F* P,.' l X TP^ 
V7 ir.f^F^A-pGGRl VFV FG-A>V P ^^^-F^V:> AA"^ GGAfY^PVL- ^FA r\\-:AFGs l.VL PP.^>VFLAFL.C 
GLKPeF^. PF^TF AAPPT ^:PvY.P.a\ rv.' .^HA'V h\P^-iF^-.'G^x P x ^-.V X GFL GPOFJ^F V F.-^Pxv Al PF^ PS 
FSOPFl FPr I \?PVv V. i YKi.^v^C>JlT^^PF j PAFHF>:F.j P^^'^> P 1 TVK X *J : PKPK^:G^^YC^G^H•• 
Fj<0 •T;pp\G--FTh.Vi\ir X\F sLf t..PxFP^>5 VTVFNGC^.^.Gl DTH'l G ^ PKn.X.H 1 RGGF^ / FHAPGF 
45 I iU.RAH A i 1 V " - F I-' - P 5 G G P O < f>F<rG P A^p 1 TXPs v. i< G > G P F F : 'Y f K t LAV KN> .VV LG P P 
GSl-f^F^^^ ="VT G,.P?\ FG-PA3.Fl VPAGPPAv : <WNPGO^^VV \ I G.^ fGV KGAKi'^^PvP i v"| ^GP.TVv 
DTDl/^^^FoPLPYFH^H^X^:.N:^VAP^-F.-^Hi^.PATPALLGPLv FT : ^)G>GGT^^ePEFl-GVS>.:;^^E/F.» 
Af ■ FGf'j .Gg^^F: LY o J-^SEKHi-G :S r< D?'5G A K V .1 VQiV i"PE S P.SWQ :VKGVO^^"QV LGQAF^^ K H S L 
Tt,.VCA5^r<FSFTOGGTVRMS rSRCi^SMCGT UGLKVDSN^ V ?^ iGGVPA^^GVCTCTlS^HT^ Y J. 
$0 ir.AIHGP5P'">FWFGE^GNT T\NNV? I OP r>= >AFGGAA' P?>0\Tr SG ^ fCPi^TlvV IrGM'^^vCGAG 
YGYFrHl^^^XGOTP^CAI FGPl fv>>-5AFF< V px GLFVVPF-^CFPKDN WG G^ I ■GF>PFX^vaG 
AGGP G^ i r K F F> n .P : Kn> r Y V V FOPX : pC t V ■ ^ .A P^x F OF V G-^ 1 1 GGH > A KG ; ^ i ri4 P PC T K 
^ PKRWCIFPGX vlPGF\ f F^^l XF--\Alf-TC XP<"^ '-'^ : >^;-GG FV V K ^ J .FF ^ YG ^ VA'-G FPP. 

AA.;:;x oi f^:fgggkfrgf i i.Ao^^t pg-gx^f- ^GGJA-sr^-^.-vcv fg^- ^^c >.^*xvlfpp^>g : ..i an 

55 GPx: V P \ :^G = PJPOFF^ ^F'i T TP Y VR:. TT.GG}>F^"Gvr-G\ GPr^^FTYF ■ -G'G r\ Gvv . N kf po^- 3>A 
TF^ FF^ P-.l>i\ GGLvPPTD^.pf^^ s-D: IJ RCGFP VGGP>r PFT PFPGOGO<>P;>W FF.''K\OPROGT 
VGPP :£GOPOV FRVKII.G.HPPTTFAGTGAPFF A ri^ vvGlGFF TV^C-GVFfX^GGG VNPPP ' F GPC^ 
DDVI^i GPNr<TVL^VDTDI*PFFPCa.VV>K.PTLDrPVDRFNVL:>VA^ 
EKEQK^I,.! I.i.RASEG^^FCDRK^SGI H iDPGTXGVYGKVHX.YSAvYFK^iS^^^^^^ 

60 RIIV*EaV.X'WT*PRDKlVGSSSSyEPf;EASVl>TVKSVKGHHVEI VSRf^^^^ 
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1 97 

SEO ID HO 197 i 



:j:s^o sapiens ' {Hus^sm) , 

^^ H X W A V ETI^E^I.T FHSG E VG R X T 




:t.GGES>XXT.FQOTTS 
<SR8GFS RRSG VFGT EG5<* X^^i>EMl. SEi^C 



19^ Pro 
ID HO l^^Jc 

^-OlSlSSiNO&^GX^HU^^ Nod^l snodMl^fcor 1 Homo ^JStpx^GS (Huma^:) 
Hrv^GQGAGFI.GFA¥^T^^^ 

SKaC?^:^F^^Vf^^S?,^l^mT^AKX<>S'r^TaPGG 

<VT^5St^Am^ ^ F j: J V?^ VI^V S 0^VFSDGEFb5??1 



>oxsi 



mmwrrrujM sheet <rijos26> 



.A TCS F-Rl:c€5^ 1 -rTGT Y T THAQKBH t^YFETV T I K'i;5;P^^T ^?0^>A DX X ATi^FSVCC>^l S X X,R rp 
PO T ^ F J-.T V T R M DV A TV OFI.-:-. 3 V 3 Q KV C OT C G D L. L V T LQS 1. ST^CHV K K S i.Q S GK V 

I/r?sI >^ V LGTI TTPKi>?&1DV*T VTXKSS J QBBPm^lJ:^ PX.KS VQ£I^RREOQi.AK XX;?^BB^;5S^ 
EC?il^i5^H X ^SR^X J^Hii iSV X EVGf^bS D^I X>DVHX X V ^nO F'0l:^Sdl5SNrX TvSSKY J:.??TX.^V KLYKS 

i^OXS^a^^ j HU?^^?^ Protein txatisspprt pj^sJUeln S^si:23S Hpfts^p ^a:p^l^j>4 

20^ MATY L^S r I QQNEERD<> Vi> F^IRH Vv^^PS S H AT ^HV V P.LAC LI>T P L-KE-R PD:L P PVQY B PV i. 

c sRFTCKavx.r^ pi.cQ V DTmKLWACH rcrap^^ar x ;s>e^>^qp^ex^ipqfsti e>y v 

XO RG;>%<SS PI. X F ?^ Y V V DTCI.F E D l.a A 

E G T. K S Y V 1^\P r^T K DI . T A KQ X LG I. "P K f- At 1 PMQQ AR P A.Q PQ P FA ;S :V. P l^' LQ P V K • f.- 
>*SX=T r>LX.G;^ LOKOPW PVTQGKRPi.PS TG VAX.S X AVG LLEGT FP^iTGAP I Mi.FTGGPPTQGP 
2:5 WO DE;i»K i PI BSS^H 0 i.aKD^sf^.Eif^iKKA-TKH Y EMX.A^^P-T;\^\Ma X D X Y^C;^Li>QTS l:L 

EHKCc^^r^ x^reciYMVH<> p3 rr^r SX.F^^^ 
^X©?C^S:1^ WKGPCV SISHH?;^ 

30 FSSY YP>?HF ARQDT,<TC> SX.XMXQ FX I.YS Y SFHGP fV'E P Vl.X.DS:y S X I.Xi DRI A,X.^^^3>^rF0X^i^X 
Y LGFT I KX^ G V 0 DH FF^ Y EH FKH L D.DAQF X l.Q A P r' P:-^. F R Y X N-TE HCiC^;SOAR Fl< 

P:SQ;THS^i^2 1. Y Aw GQFTG:^ F X X.T D DVB L^V Ff-S DH;£^}X5;; LAV;S S:AG: 

201 FrQiei?:!; Tmjsp(>ft protem Sec6i alpha sijfeiitssi iso^'drni ! /:spi|P3837S| 

SFQ ID r^O 2X11 ' 

3 5 >:p616X 9 i^S^IAX JXO^iA^^ ProteXn rr-sj^i^F^iirP. ^-f;-;OteX A S$sc6 i sxibynX t: <:lpha Xsoi^orm 
1 ^ Homo sap; lens (HMffi?5.n.} . 
MAI R FX.F V XK PPG y XX. FE X QKPSF 

P F X WM P V T A S ^; P G 7" PHF- PG X F F X V T SG i .■ T H v?t . t^A K T T R V P; D T P.^: D R A X FN G AOK P l- G 
M 1 XT XX30S 1 V Y V?^ TQHFGOP SEHGAG X C J^T^ XTX^O V X^X^vOE LLQKG YGi.GSG X ^ 

4{) x^FX^:'^^sx<>£Tx^v*K^rs^^^^ 

t^XS?f5X:X ?!ti^X FVFA W X ¥ FO0Fftyi>X>PX K5Y=tl^ YRG0Y^J«t?X KX,FY T^5^J X Ft XX.OBAiW:^?>f 
A/^FG^X>CX<5/kl*SUX<^^X>rx,«S?* X<3SGTG XX,^.A VT X X YOYF^X FVKeOS£^^?<S5jM<SAX.i^r 

45 

202 Pmjfcssi -whilst /:sptfP2 I^^O| 
<?B<S : XD 5^0 tO^'i 

:>PFl FSi0 rTGH:S_R:OH^^ Prot^Xn--g Iut:amXne g:<<^Siria---gX-:;^t ^smyil tra^ sfesvO 

X^^FFX:VI.FRGDXFX:RTHaRDHHTA 
VVtGp^FS0S;AGTKARrPX.RDAVEEGD5f^T^ 

X^ BTGY QG S S P V i.G H F X FX. F^iA WG PA F AV Y PDP FF FRQP Y V PTQQG F X YQG S.??; K P T KR F>v 
N FGO i^-R DG X 1,D i C P X .PP-DV R FK FPK KX^GR FCF RP S P P V' Y V GPVV SGMV R G N D DQG V P-PGR 
WDRRYGDGVSP^^SWXGFVDXX.PRRR>^HG 
YNSXiRDg^^SNLLXEYFRRFFGRXaG 
55 PQF KSEGT Y CCQ FV FVPJV I KF.G DR STKY D.?V P V V F APPv NX^ DP V X QQDDG SVR.KR X R RGX, 
X VC5X.KX SXKo VG*^ DERE0XTHTYKY'P^ 



SOBS n nJ IE SHEET (RUm 2^) 



bHKLVVN FSSDKLKAV KG FJ^HVI T Gi:>i\ 

203 Pri>ks- oj:ECx>gejie iyroj>sne pri>i«;i?5 kin<i^^e ROS prs^curijor /:sptlP0^l?>22] 
5 SEQ ID NO 203 : 

T^^T.DG S AS i< 1.. T. .1: PR .1" PFA DVKS VAC JC^^N DFL^v'T OG KV JE; tX">ODAL-S FN IS I VGC H i EE l^' 

G PGW ^.^ ? OS s :vo^-H r pG:< p vf v i.fg s kqal vo^j k p p a .i.. a .i G.?^iJ ^ v j i x s dt t i.pp l 

G P- 3 AWO^; Iv T y E V K VS T 0 D l^' PP V T H I T-^ J: SCTMI.N V E LQ ^^^l K Y K V 3 V R 53 K t> ?" G P^-^ 
S P PS VG T T P V r-G\ GP PP P I ^•: AV K F DG P KP PN S c'G 1>G £ p I. P S D I G 1^ V P p-t-^ ll^vv Y N >} Y Y P 
20 D7;K G P^v^ F VV? i.PN G T i> 1 S ^^ Y .1 .. P P 1 AG A G A G A FPlv PG H F L. Y A G K T V I QP QP V T. XG i PT D 
I VTM VKi.l: V N ^jM V VOS G V GY W T T G Y 3 V P STRGNGP-G P i. V LQT 0 i"^'^? F PGKKV 1 AI.T i.D J.; 

rr^X XX'T0E1GQKTS^S^X.EP?^KF^^O XOTai<.KPtS>0*SFSrX^FK^I ^0SX/a^@^FEXEf3 
^^S^ rOX jK^Gp VVF^SV 

0^VKSTTSE XH?^r?^HS*ITX;tiGHK 

GDSXoP1.*X.H|>i:?NRP^S SG TV XX 1 D5^' j;S'RH"J^:Y FAGKPSOHGPJQP'FDV GLGHKy 

K Y Pr< G y T ^; N r-' G V T T P P' P V Y P T- G G P. i . 7 G T P V G i"G 'i" QG; P Y Y G a r G; i T P :nVv ,1 T.-Q G T A T 

30 ■ Q>^KPR0CGC^3 y TF PEGGGMA Y PTSNGGKGGX YPAK^QG X ^AGlDJ.;FGGOCGR V X TVFG^^G 
GiGKTGV SGTV DGDGY Y V? I X'rAKDSXOX YQ AKKGNGP>t vGO^'KGGGGPHX 
DKA l^G.P r...AS D r V P P T X •.^^.A■| G "r G XT X R P F -..AK r fQG^XXs Y I X 3 i> "r PT Y 5G/ Y Y AP V N DGK^j 3 
GDGKXr T GP PGG3 ; .G u 1 PGG\>P P3XYP^ V QX AVKG^Y ^ 3 GV P.J-; G FGKP I V?GKXr P'GP ^P.P 
VQ.G TK^ T X VP 3 D XP G P X 3 GP- 3 i * K P>< G P K G G V\R Y Q X.- A X G r; G G G I P PT PX. P^ 3 P .3 PN G G X.X X. 

35 i;y'TJ^t>S:GGRXYVI>KVGACMPFm^^^GY^ESHPVT 
X^ WXoXRF&f VmPOKV* KYGXvFY^l V KT^ 

S r I X^T I X VS I FliV^y T X ^I.TFV^ fmKX>KN<^^S.aKEG¥TVX^XNI^ 

■^LKKGGT GOfSKX EFX^K G/i^B GS^ SKrXsiH X GI<OX^G\/ CX>GN P P<JY X X G^X>?^FGGG;gx.TY GRK 
At^?^;^TPYGPGGTX,VDl.YX2X.GV=XGGKGCGYGGGM 

CDFGIJ^RDIYKMDYYRKFGFGLGGVPG^XAPFPXX-lDGXP EXX^^XyGPC) 
FYP,^^^P PM LX":>VX.i<i Y VQTGGGGP 3 3P>^ C P D DXGv f i X.^MTOGiv AO 3 GC-^P 5^'X P3 3 TO PQ X.G F i"X>M 
45 FrX;?^SX YKSBDmN]:sf SOVX^^ 

204 Pmto-Oj^cogejje tyrDS i j>e pc TG<?jn k 3«ss<2 ¥ ES /^^?pi|P07947 j 
PFG XG FO: : 

SO GP0794 7G YSG HOMAiSi PrG>G<;>- G»Gcs<^e5ri<^ Gvr<:3s>XG^-^''p2^ ->^^? Xa ki G-£S3«p Yes - Ho;:?:io 

ii^NTS;^ s X ATG>^s?j<5Y X xrs^^^m pis^DS xa^vEEi?? YF;GKs^?5mmeRX,x.i.N gssox^g 

55 X r G^^H^S E:T1P£<<SA YS^X^S X RD^ X ^<Sp?v V mTK X HKL GGY Y X Tf BAOFO^ tQKX>VKH V 
E H A.DG1 ,C Hte r X¥C S^TVX^POTOGX^ £*R;ESX>X^I.EmX:GOGC FGE^wm^Vsi^GT^ 

Kyis^TK^|^K?*C^l'm^EaFX^E^OXMKKX.RH0lN^ 

KE^ST>Gs^yx,KX.l?m.^?x>M»<^x^^ 



-so- 



W0 2IMm/^^^^S^3 



205 Riis C5TFase-55« is ^^mim^ Uk^ prom n lOG 1 (PI 95) /:spt |F46940i; 

5 SBO ID 205 ; 

J« s^DEV DGI^G V AR H Y G a y ^ 

5 3 V TG L 1 .E^ h": h:N CO^" Y I- OE LH K LKAO A H A iCN N IV- l^^ i T "v'^ K> D I Q AC V Dit i v* N 1. V V Q iCK H Co P 7. X. 
A .1 G L I ^^i E Al< DAO-K T LQA X.Q T pa a K L.E G vM.A E V AQH Y Q D Tl. I R A K RKK.A O O OF. S AV 

20 R h": h: I c- i> s v t ^^va v >> j, l.^ ^^ 1 t r i.q - c r g v v kQ^v j^^p s s-^ m k f l i< kq i p a i t 

C I Q S Qv.? RG Y KQ K V Q DR LA Y S : i K V V K 1 Q 3 1. A i-^ QA i^ Y r o .^ j-.^q y ^" r.: I D X J 
K I?>AEXKAj^jKARDDY^^^ KFV HXJ.DOSDaDFOS;5£I^0i^?a^i^ 

V^TOK^LSSiXVSSA^^DKI E>YS^1R?-X?^ 

K^fr^J^R 1^1"QT AC dV ? E LsQDK FNV Dg:. Y s o I,-V T L X i<: ?' V I X I E IG K T t T ^rXX/L L?>HQ DA t A P 3^ ?i 
30 ?IDPI B:EX.t^D&LGEV PTIX3LXGE E EG^IX.^^ DPtNiKEA;EA:KTEVSX<TX^T^3K^^ DEHAEMD 
ART I LI.I^XKRE I V DV I EFQ FGSX X^TBX EE TX-^^TSEOE AEHCmK^Q^^ 

E K3 V K E DE E ET DOE K KEK J. QTO EKE EXE EGTV DPENE X c^^: E r E D .1 A J< i E E EY RQR E E 
AEXiVKEQQTYAAEEEEATEYGEOV DYVEEE XKTCLC^EX<AEKGKVSKKEEE^5EGEKEK^ 
:EK XT AARLH EKGV EEE i EDLOVHQEE^^ X F-E I E ETSiE VGDFEV KAK EHG Va^^VSEEHEE YO 

306 Rsts G rpa&e-^etiv^tm^like XQGAP2 /;^jpl|<3l 

EEO XD EG aXIE; 

>OI357f^ rX<5<5^^_H^H^H <5^l^as;^-a<;Ei:^^^3it:i:?>g prolj?^!?^ xaOAi^^a Homo 

■ ESi ^2Ei?KI FX ?>EXT E¥ YDRKE I EEM X YCXEAEE E YX.:EKX:GX APOXS?i5J,i^ 
HMRK jjiXE K YG X t>S E 1 GG T XEn^ E LEXE D'X EE E;-; AA V 1 X. I ;\: E AV EKG EA EOT T.ERN 3? 
^l5?i^l:X:EV DDKLAEE YOKEEEDAKKKEEE^JAEEEESC I S EE EREA YEEX^ETaAE X QGE X MrE 
'45 EERQAAVEHIXJ:}!\VXPEGDFFJ>lXX^LAX.EEEBEO:EEEEYEE^^ 

X:iHEELX^IAV^EEESXvVXil,sEr^OAEXEEEDEVSV^ GLEEEl^EXE/ V ERY AE'XEEEVK 

EEVE.&0=SQ DJ^XiS^^t^E I 0EE:I mVlSJ Af^XQEEE D>> V V AE G YX EE A X DEGE E EET E.ETXoEXcET 
AI?3lEDVDPAHA0HYQDVETEAKSaEI.GDSE 
EVVOEE0CX:EGKKEEDXEEVEKSSXEEAEDIXPECADK^X 

EEE>v E H K K X D X x Y H T D S K £ E E >y V X E EC I- " X K E S E I^T G K S: X E DX X E E V X' V G X X RE E X W E A S 

TX.E DV X SHSIC*CE>3KHKCGIi:?5 E i iJmTimQG:t¥m^ Kgl^RETl.E*r Y^^dl-F YX^t^OT^ ^E^jL^ 
5:5 El.I^OMEOEKSTK^^X^:'XA^^IFTIA-EXA5;ECE^.CEYE 

E ET V X KMV VE EERGAI^GQE X EEai>E^vX>E V KE 1 1 EDKSX 1 1 E X^^ EVE V X KA^vV E C^EFT^SX'G 
K A3Ki.E X py Y EF KI*E AS llE^.I*RRVTDKyX*H$ IX SEX«OELF¥GX.R X X AKV E 

KH S I H^KF^mTBPE^LI.Ki VG^X>Ly XRYM^jEM yA£>p<5FDX X DHmAG^QX DCmB|3X>GS 



SK )BSTITtJTE SllBET (mJI3 2i) 



^ V ."^""^t 1 X ^ >H ^-^KN V h M ^ t Xi ^H^^x % < r ^ j - ^ t. ; ! v> . 

V r -\^m xp> : - .-v=^> :<k^ <.>\ r>^Fx\ oi. ^f%..LQ>:g^ 5:^.Vv»^>s\n5>^51 .\<\\nvk 

>Pm.XS9\RB^lA m}Mm k«;s-x'<&lijfc«a px-£>t^?ir: Rafe^ 27?^ - Homo saplt^n^j tJ^u^ars^ > 

20S R«5Combm<jEiOii sifter chfomstid i^olitesiors; pmteis^ hoxiicviojt* /: t riniO95072 j 

>6§SD72 mBC8i< JiOM^kta Meiot;ic irsje^i^mbin^j triors pr^t:??!?^ i^BC^^llfe^ 1 - Ho??io 

30 

20?> Regukit mg ^yssapti^; membrane: exoc:^<i«5sas |?sx5ttisj« 1 /s^pt^Q^HBAS j 

> 60 RS i ^ilMBX -l^M^ la 1 1 o-:^ ?-iap 1 1 m«m*> a ni> <?xc*c: y t :o s i s pro t: n 1 ^ 

XTKF xf Gir. C""\ ^^ r ^ rc ^-pc^"<"--^v s kf^sxx v^n^/^^csj, x xx^o >x<"r x^k^^^ 
p^r^^ :>r-w-x\cx A3c:r'^\p \^ v.. n ^ \ . >> .^'^j^n-. i ^ .x- 

Av"L?^ ^ xAXPCKV P r^IXN . ^o^^.o^^:^ ^.^^j C^^J-sXoXp J-O^-UxK ^>"K- - oooi P -xr\ P 

PI f --^v \ > oP vx ■::POCi -^VKx\ ^ p-'x^ -t OLi v*cv L.:v\ n ^.v ^vP^^p^p ^pkht 

pe ^"^i j:i f ^xir x x ^r-^^P'^. o o^j;- ^ -i^ ,.>p^''<"- ^x ^ Tn 

50 ^xx > >,.^ x^ i-^K^^ " >>>,o^ . -X ' p- -^x-^^ ^ J "^x- . 0 ' <'rr<? V :>po^'^ ^^P'P : 
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B KV\A O FOL3KX.^rI^G DT YT AH AQAKr P i iWm^ 
55 YG^V^PYPGIDLSOVYDIXSKGYPMEOPEOCPFKVyEI.^^:RACVtfK^^^ 
T?^PHrx>3ISEEVAB:.EX.GRA.ASSSSVV?:>YI.Pi^T.PXl.PvSKa^^>Ti^^^ 
N S A SS LA J: G F X RGAQ/VS SGSF*^L.P P. KQR DKS £>S6: X.LEDAK STCF^^^^ 
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TAQR l.CH D DG GC>C= CC S G T a%GG O V<? S G I T G F F T 1, 1 K K T t.G I. R A G K 3?T A S D .t> K P P ? 
S ^^ 5 '1- S ^; M S GG 1. 5> F.O f'?^^^ >^ ^ I. GO >■ G 3\ GO i. £: RT V S T 5 S Oi" ^T. EN V D A ^-5 £>M i. PK K 3 G G S 
A A PG P, V: R K A :< L i. PR G A T A G->P I.R T F S G U A i T K DP PG V G V ?\ G Vh A A PK G H" x": i-rK- OG AR foG 
H.^\G V P h; TjG HiO POV? P S PA KA A P V LP T TH N H K V P V L J, S PT K H T .PA D V 0 G } G T D SOG ^■^ K x K L 
S L Sf; HO V T S-SG DK OR PR RV K P KC A PR P P P V ^1 P G GQH PG i G3 GP T PT A LT AGO ST S P.TOS 
GGK?;AALGA VP J SGK.AGK P V^G^-^PPOV PGPTSS t SP AKP^ A?^SGTAOTKv^^\.GRK P KOA Ap.K T S 
AD-< i: l^'<EAI4./5C\».DI.LS^:^^ayTEPVPN3QGVDTOBQ V DC T POT P^KJ^-AFRc^A V 

20 ^2A^^G^^HI.KR^J DS 1 X V p I rHGGPKST I.^C PGG AK IS VT FDP PG YT.T:l.Pl.PMKK:GRTI.S>VYG 
y:RHDPLTt<:PMO V:KV V V PKTG?^ JX.DI<G'i5A:GG;?^GSGX PA.GKw 1 V TDX Yi^^:HR:FfvR IPAM^ 

s s I ^rG P GG.r vv gg t t nrx g d-7' g h v t t pv ggp g k fr rs >; g yth h \"g fgop ^-gh a v p ^-5 

^^TF.DKLY b= GGGL RHCP Y VK T ?.Pr E XG GT GG X HCCK G^O^" HGK^ GPNG H G.GG>; PPGv^5G T DP. 
SBO ID t^O 230- 

--p< .^GCPi i Eft HUMAN V'o^jooi: ^-i-.t^.^.i :-5 VIb i ::^cr.f?p*: o ?: - R'->f:u> J5<iX. .G;\-:-t;? Griumari) > 

D GO P Gw DA PT P RGT I,- G A P^J A T T P : .C> DP P T . AG: V p. T O V 1 .A T V I. VGPi TGGG- G AV GG T GO 
QGGP KP \1 ?;^GRLPVGH l.AGTGG- VA GPvVLPCG. Gl'r DXT Y RPQG PGY..GCRAVKY LOVG- vMPA 
35 G7 YH LGA?-': r.DRYGAVGPPGRPi.QC>PGO Y L L T AAPWX GAA PP/.,POVGT aGLRGV iOG 
POV LDG^';?APPG PP*.^?G PRAY J'.^Vkrj'T GA T PV J..P VTf-n.TAG YG P.l GHG i.CKPi. KVGTOA*^ RVG 
G GGVJRT>^ DP PP PSTL.?i A i'TRO 1. PS P V S S f R^T T S RAK I P T VKPTTPV I V GA V I ACi4 A P PFS V 

RRRJ.cG IXVaXSSRH TTI^I/fHSS CPATGSi.SX5r: VXGl?GK ^^F- PEfiG^PRDGJrU.AlVJSKGTi^ij:- 
40 XX XF 

S£0 ID HO 231 ; 

HGT^'i KO ^ XR Y V A $>.V PGV i G SOKO?^ X V FVTI^P G EKOr< Y V AVP^AC £H V r I ^"v' DO^ KOE K I X X 
45 G0OXK0GVTCXCPS?-DGGP: GAVGYEDGG T R I rSXJ.SG jSG^n^ VTE^f^Q?lKAAT TT GKY HOGGG 
f<UASGP>KDTnX ? V^:<OV THEGGX-rRXKCcBRD,':^ : 7 0-^X^L^.•GK^iT.XG^T<•GKDT^V^'KG^^•^ DIJPP 
0HCrK1>1VGM^<XEVG-;GtVGGPP'XKPX j 'j GA-> D^G^^T.P V><' D"? A V POP UvP^P P. GPPPKK.:: GYP-> 

spgiqdt: pagggafctc-la? gdp.ix5g^' gAvG^t M^p^-^r^ r^RW^P: ap^kt-^g i l.ag-.otl: 

SyxeG5"*G ^ 1 ^L-KKPKor KHDK\MK:n.AP K^--- -\Kl H Y YKGP Gp. DPJr \'^Ps'PA'-;- LOD^r PC^RV UG f 
5 0 r S AG , ' Y - f G I H - P S-^ • :J E LG.? V i"X- GO RN L\' G GG-< GR^ P S f P ^■ P \ P f I \ r \ . A - P P D V RT 
GGt^ YS .^t: J: -"^^1 -GAAADG f KXiv*GGP^^ ..0<^ P V >:T''T.Y Gl. Y G G^ PG^T-X^VV G%-? KXi^GpOG 
DLASGK : L ciT : DA H PG AGG" G L Y P PC G-G- !\^v>AP-RG V K PVv GGGi.V K PGIG " O f-. I Y V 
KOTKT^X>lD5::DVLCG'GYY^P^^OKlJ.AVSGGDCTVKiFYVDTXK^FGS 

H DC^L T ATGS A DRf-S V K X WGI^OrODC HKS l*FAH DDSVJ^ Y 1*QFV X-K^iGGFFTcV^KG-H K T. KOW 

AK Y£ E 3 V AKFC»0^^^^^''l'*<^ETCX> DS Y FTGKKT X EY?' VKAAFT^ X ^tE A I L¥ R^::KTAKm KEH KA X 
CKAAGJ KE V ^L- F5^>3T- 1 XHJSi YOS X S ?' S^^ YVX.E T FKG^ 1 KSS ??: X-*:*;E S X1.VX.P FS Y V LK T.FfQ 
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wo 2IMm/^m^S^3 



5 

233 Zmc linger pmteki .Rlf I m 29| 

?<EQ.V: V V S S l..^^ YCR:V FCOT 1.-LQ N K ?i a SE I V YI,L 5^: V v> RL. A i 03 FAS P Y LTTECE 
XCSS?:RYQ ^'?l.q YKFFClsLC K?^SCI R I ^^^^^ 

I'. DC >i i.Q r.>P D I.. Y P C PG T DC S P V P KQ c^K' Y L S V ?i ^ ^ O r.>?^ D F. H A K 5 ? Y L- D^- KM i< r< E KCT Y C P 

Z(> RH 3 A PH L Rli: H EO V HCO POT- Y.MO P I DC Y.^^RFG S V Ll.rJHKOKH DD?>P YK C P LHGCH • 
Vl"3 DLGOT. YH HP AQH rl> D?^ P> V TCN' Fl^C^C KK 1^" Y YPK X P. Y^-^^j^ 5 i i.SM V PK-P K-G L: .1 K K S V K P 
P?,:5;;iVTGPKQ fX; ,l K^OPHI^PN- C?TDK3H PPP PP PCAESASnS PQ i- rPr ?;:T A.PN PKE^iS DPr-^ P>Pi>Ql. 

s H BP p As^5^P:r: p p i ^tl . dh sptmq dv l,l s ^^ e kv pg ps s p-kp kcs s ma FDQT K PTCG V- 1>G 

COST V K?<t A R?':>50 K.P P:s:KV H P Y H F KPKK I KTKi>L.l^- PP PG^^iE P: t.5QTTrO K PDA EP KPC S DT3^ P 
25 DS5>Pi\;Gr.DHf^ T ?Pl"KCP<t>Sr.}:P>GPPSESSI C.AOKRPCYPDTMl.PlJ.ajrL.KHl.SPa<NSl i iiCG 
X^Q-Kz Y PP SG.^'i PS Pg .PVPPsS I S DL PC?NQ DKbif i">PQY LA QTJk AKP F FCEI^O^P K V E FX? T 
R£Ai.«:i.bSH YI.KKHN Y .SKEKv\\X>i.^THFQHB Y ¥QCH i C<^A^?a FTRKTH H Y K^S KHOiGS D 



3^5 FTOT..KG.l*.T R>i Y J^TV^HO V MK^X^TX:V^FK DKARTKRFJI.V KCK.K I FACKY KFCHKI^ FT..CSKAI. A 

KHCSD.pa^n..l>H T -:pPKVT..o PiivCP?AAr<FSC:^KP"vCPA VFY ■T\r.' HKPKH^< V>>P.gHHI PGE a Ht> 
D V P I" H CD i:P*< >-:GC> r l-^r ? * RP N Y P CP-^ V V ^' P ?l K D Y Y L5 DP>? PP :.?K pap P P P PP F FF PCOP'PDTO 

G H" p p:cr r T ?; 3 V af s k f cyg i . ? p p kk a p i f f ft r afa ^ r: V p H :s F ^: ro / p vqgp^ J-s ^/ v/ 

HPFSo .? V RH YKi< f HQ>1PP AY PFOOYlPP^lP-'VCVFYGTKIK-FFPPPPAPPC i KKi-'l^'P\P3CPP 
35 FRTP^PPPG PGPPP AF iCfFT DCCHPPFP DGGGPGCl FS?5SVP PAiPPP-P. VRGT.LKCF PFFF'J 
TS1.P0- ^ VOP ? ?C P T PN P a FP V-YQGTP POT Y F'i ^ -^'QL P LV?^ I KPPPTV^ GH S i>GO ?:P^T V P 
^JfTPVPKS^P•RKHSQPRSFDl.KTYF^=^KiFF5Si•P^^^ 

40 



45 



50 



soBsrrmxE sheet pLum 



i . xAil isolated oKgdjpeptitle or peptide cdiiaposmg at les$^t O3^0 
£f dm tlie gmijp c^^^ of SiHQ ID NOE; I to 123. 

5 

2> Tlie ollgo^^g^p^tide of cl^m i wher^m sa^id |K>lyp^tlde cors^j^ a$ least two af sssM 

3 . Tbe oligopeptides of claim I whipmm said po!3?p^tid!e oomp^^ at least thr^e of said 
10 ^pitppip peptid«s< 

4. to oligopeptide ar peptide cosn^rismg at l«ast cm p^^tade havmg at Iss^sist one 
aim?^o ax^M di£let^ £rom mtsiass^M secpei^ce selected to the groop esm&sstmg of 
SBQ II> NC3^: I ti^ 123. 

IS 

5, Theol%opepadeof CMm4 w said one amino as?id dier^rmc^i^ the result of a 
conservative ^msso acid ^^ub^titiition. 

6 . The oligopeptide of cl££?m 4 wherem saM subsdttjtiDn is the siitetitutsai^ of one 
2 CI liydtO|shob£c amm o ae id by ai^otber hydropic obi© airi ino a^ci d. 

7. The elig^pepiide of qlaim 4 wherem s^kl amino acsd ditSer^^Bce 33 th^ additioj? or 
deletioii of one ammo acisS to or ifem s^id oligopeptide. 

25 S. A rmeleie acid a^>j3ipdsing a pf^lyBissjieotld^ that encodes b polypsptide selected torn the 
group pq^sistm^ o f the polypeptides of ^slsims 1 , 2> 3 ^ 4^ 5 , <>s, arid 7> 

9* The pol>^ucl^otide o^^ S wfeerelii tlte polyatseleotide of <a) Is a DMA. 

30 tih TOe polyni^?cleotid«j o^ B wfeereii? th^^ polyiiocleotide of (a) is i^ RNA. 

If. A vector ooiiipnsiBg^ polpiuoleotlde of ^l^im 8> 

12, A mamniaiim cell c^smpisissg ti^e vector of slato 1 1 and exjptessing said 
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13. A c<3mpos^^l$5<m comprisiitg an imsnrniog^p of 1^ 2^ 3, 4^ 5^^ 6* ar 7 present iss a 

laliarjsia^euticstliy acceptaMe carrier m an ^^oiiiit sufficient to elicit pmdi^^tioss of 
3 ^tsbo<^i$s 0r ceils that react wUh s^id immmiog^^ vrfim smd imtistun to 

14, All: ^itibodv speciBb f^t mt itmnnp^B^ of i^ 2, 3, 4^ 5^ 6, ot 7. 

10 15. A Bieth«>4 treatmg ^ subject w3tli^an«Ji^r^sai^^ cassoor characteriEed mmor 
ceil^ Mispressing ai$y class i M^iC moleciJle^ ^omprisms ^<fcni0|&tem>^ to ^aid 
oomp£>sitkm comprising 

at least oi^« p0jyp<^tMs compd$io e^^topic p©pt^d«s comp^isiB^ asi ami^o ac^ld 
s^queBce sele«t«€i ^om the groiip cpasistmg of SBQ IB NO i to 123 m ^ 
IS ^mmtt m^ci^tkt to indiiC'© a GT^L s^spoiisf? to saM tiisjitor cells; or 

at least oo§? polypeptide compiisiiig aa epitople p^eptide havm^g at least osie asilno 
as^id diffierex^ce fern as> ^amis^o acid s^quejEic selected J&om tte grc^up 
costsistiBg of SBQ ID MO< 1 to 12S m m ssmmsst sisM 
response t0 said tumor cells. 

20 

16 V Tile metliod of claim i 5 , wfaerem saad ats:si»p acid differmc^e ftom an ammo mM 
mqnem^ mimtm$^ :^om ttte group camistjtjg of SHC2 IP HO: I to 123 tfee tesalt of a 
c<>m&rvMiw0 amino aeid siabstit:atJOjj. 

25 i 7. TI:iC method of claim I J^ wl^crci^s said ammo acid diffijrsBce from aij amioo acid 
se<peiice selected ilo^n tise group eon^ of SEQ II> HO ; I to 123 i$ tl^e result of a 
sufeststuiion of one feydtrophoMe ^mmo acid witli atiother hy^litJisli^^ acid. 

I S . The m^lfcoi^ of eiai?:^ 13, wtet^i^fc said amino aci d dti^renc^ asa ammo acid 
30 seqiicBCc seleeted iiom the group coBSjisting of SEQ IP NO: 1 to 123 is tl^ t^$^Jt of ati 
additios^ ordelotioo of oBe amiiso acid to or ik:om 

1 Th^ metl^c^ of ciai¥S3 15, wherein said compoaitioti fiatrtfe^r oomprises an adjttvaBt; 



20, The method of ciasm 1 9^^ wherein said ac^ iivam s5ele€le<i feit^ the grd^ esjjtss^tmg 
M cmnpl^i^ Wr^wa&B ^d}nvm^%, m^0mpi^ip^^ V^ a^Jisvaiat, Mantsstisid© ISA^S I , I^AO^S^ 
al^imsi?i]|m isfeos^lsate^ ^iut^lm^jti &y#oxld€s^ and §Hsponio. 

5 2 1 > Th0 t?ic^tbod of cMtn 13^ wh^tpm said <>0m&ositioji ^tfeer comprises a csytokme. 

22;, The method M clmm 2 1 ^ wherein said eytokijie isi selected iro^^ the gt^p e<m^us;tlaiig 
of IL-i; l;t-2, 11^7, iL-iS, IW, SCF and OM^:SF. 

10 m The metfsod of csWm 15. where In ^ai^ c^mposido^s a vf^&te 

24. Tte method of elajm 23> wtere said vsliieleis selected torn the group ^nslst^n^ of 

15 25 < Tlie metliod of «:iMm 24, wliere m said liposoiiae ^omprise^st as^ emsilsioB^ u ^^m^ a 

26v Hie iB^thod of claim 1 5 > wherem said poiypeptide consists of 
20 m mtxitto sold secpeme ^eslac^ed fm^ the^^^ <?o^h^MIxi0 ciC SEQ IO NO: I to 

or 

amirio^oid ^eqMesnce havmg^t least oste simtt^^ asa ssnmo 

mid ^^n^nc0 mtmmd ftom ^^^imp 00mimm^ ^f SBQ 1I> HO: I to 123; 

25 27. A method for SreaU^g a subj ect with canoer,. said oano^r characterised hy tumor 
cells expreissiag ai^y malecules^ ^aid method compdsmg^^a^ 

^abject a com5K>sition eompmiiig^ a pol^tseleotide wirs^ip^^ a tsaefeicv ^t^id seq^eivoe 
eiscodi^g 

30 sequeriea selected 0x>m the groiip corj^isting of SBQ ID HP: 1 to 1 23 isi 

mso^nl s^lfloient to mdoc© a CTl. response^ said tomor eells; or 
at least one poljjpeptide compnsm^ peptide oosTjpTisiBg one acid 

diilerenee Irom m ^^liao aeid ^eq^^^ce ^eiect^Hl from the^ g^x>^5p eoB^s^tkig 



of SEQ II> NO: 1 to 123 m ^ ^^loimt sii0lci^M to msluce a Cl^ 
to said tiimar 



2Sv llie method of elaim 27* w&emin said pplypi^cl'eotid^ Ji^ 

29> Tto method <sf clsim 28, whereiT^ said expt^js^ion yselor m a plasiBid or a 
iso^^r^plssjattvs Vital %^0i;^i0r. 

1 0 30. The m^hcsd of aim 2S, wliiereis? said expr^ssioii vector is ais A virus. 

31 . The method of claim 2B> wtoraia said expression v^etor is a DN A 

32. The m€?thod of <j!aim 29, whsreio said noiir^lica^ve viral ¥^tor Is s^eotei feom 
15 tlie group c^osisL^tiBg of Vaccis^la^ fowlpox, Venes^uelan ^qiuirie es>c€phaHtls viiHas, aii4 

adeiiovirus. 

33. A msti^od for tr^atmg a stJbject^ caB<^er, saM eanoer Aai^cterized by femor 
cMIs expre^ssmg l-ILA Al^ A2, or A3 siiperl^pas^ said oietbod comprising 

20 aclm imstermg to said si^IjJ ect mdii<;ed CTLs m aB amoiiiit sufficiei^t to des^l:oy 

tixinm tlirossgh diroct lysis or to effect the? ^jstm^lioii of the tu!:^<H: oells mdts^tly 
through the ^lalsoratlon of cytokmeSj, ^aid <21X.s in^isoed by a |>mcess oomprism 

ind^soistg a cytotoxic T lymphocyte (CTE) m Wim that Is S3>osltli^ fbr said 
ttinsor cells by con^ctiiig a pir«cos:sor CTX> with: 
25 at least osic polypeptide eomprismg axi ^itople i^eptlde 

comprishig ajt amirio acid se^qi^aj^ce selesjted tte 
grotiis cofisisth^^f SB^ 123 uhd^r 

coii#tiosis igjiat gc^e^^^ a CTL re^on^e to said tat^dtor 
ocllis* or 

30 at feaist <ma polyiscptide coiiiposihg asi ei^itopie |>e|>tid?e 

eompiising one araino acid dlfe^^nea Irom aii Mnliio 
acid sespiericc selected from the g^o^p consisting of 



SEQ ID NO: I m 123 uiider coridMon^ thM ^ 
CTIu re^pnse to said tistitar cells- 



34< A mstljod Ibr treatmg a career <jbsij:m0tefi^^sl by tii^sitor 

5 e^^lls e?cpressis^g class I MHC molec^l^, s^M mMhod comprismg 

administermg to saici subjgJCt mciuced ClXs m as^ amouM sufficient to destroy tl^ a 
t^nor cells thmygh dir^t l>?sss or to ef&ct the ciestructioi? of th-e lumpr cells m^iiiwtly 
tbroiigti iiie el^tjom^ of pytokimes, said CTLs ii^duesd by ^ proc^sss c^ompnsiBg 

10 t^mor cells by eoittactiitg a precursor CTX^ witfe: 

comprising ars ammo acid ^e^aentsa selected from th« 
gmi^ cansistiii^ of SEC|^ ID HO: 124 tm 233 usider 
C0nd^jlio£is ibat g^nemte a CTL te^^n^e to tmnor 

IS O0ll$;or 

at least os?te pcs^lyj^eptM^et oompdsksg a?i ©^itopsc p^tidie 

i^mpi^img one soM idiffer^txc^s fmn^ aj5 amino 

acid s©qBS3^c« selected from the grmsp coiisisds^g pf 
SEQ ID MD: to 233 imder condilians that 

20 ^Bomtc a GTL respos^se to said tumor cesMs. 

35< A mgi&cd J>r k^dsicmg a cjtotoMc T fymphocyi^Q {CTI^) i?f ^iim ^Mis &p^ci^c for n 
tmn0t mU ^Kpremmg. ilLA Al^r or A3 su|>eitypes compnsmg coata^tkig ^ ptmntsm 

25 at least asie polyi^s^tMe c<>mprf sing asi epitops^ peptide coSTJprismg aii ammo acid 

scqamc<s selected iron^ tho gtmi^ ooB&i^iBg of SBQ 1 to i 23 under 

oonditions gerier at© ^ CTL response to said mmor jjells; or 
at least i^>l>'P^tide comprisin^g an epitopie peptide mmp^riai^Lg oti^ amisso acid 

3f> of S£^Q ID MO: I to 1 23 ^der ^jiditkms^ that g^eiMie a CTL tespotjs^ to 

said tim^or oells> 
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36. A pstJC'ess for iiiduemg a CTLc res|>0^s^ m mitr^ ikM is specific Ibr a ^^mor ceril 
express33ytg Al, A^,, or i4^3 s«pejt>pes, $^id pmce^s comprismg contacting a preci^3es<>r 
GTL Wife ^ cell coini^n^mg 

;a p0ly?iui<!eatide campnM^^^ acid ^^^ueBce eiicodmg at least one 

5 polypepijEilq esi*mprl$ing ^ epitopie peptide comprising an ajnir> o acid 

s*?qiJ©Hc:^ sel^otod iixm? tlise gsmip coTisistiBg SBQ li> NO: I to 123; or 
a polyrvusjIssDtide qomprisi tig a Bit cleic acid sequ^oce encodiBg at least oii^ 

polypeptide eomprisimg j^in epitopic poptid« comprising on^ stixiipa ai^M 

10 of SBQ il> NOr i to 133, 

37. A mettod for treatiBg a sul>|ect with caaeer^ said cancer characten2:ed fey tutt^or 
c^ells ejxpresslBg HLA Al, A2 j or A3 sap^ypeSj said pmae&s cos^pdstng admimsterMig 
CTLs iodiieed by the m^tlKsds of clatos 33 er 35 m ao a^itoimt: sutlieie^it to destroy th# 

I S tiimor c^Us ^xmgh direct lysia or to ^e^ttect t!ie dcistnscilicss? af the tmt^jsr cells mdsr^tly 
thmugh tlic^iabamtioiti of o>^akmei^, 

3B , A method ix>r tf^ad^g a s^sbiect witk canc^^^ said o^^jer c^iamcleri^d by ttjmar 
ceill^ ^sxpmssiBg asjy alasij I MHC molecule arsd a gesie codis^g for an ^ilopic seqiiesKJe of at 
20 le^ast one of S EQ Il> >^0: "?92 ta 1 5 13 > wliereby the OTLs of claim 34 are admmistgjred in 
mi w^imm siuMci€intU> des^oy the tumor eclls throisgh disect lysis or to effesct t1i« 
d^sstrtictlon of tfee feumor cells; mdiresfetly tkroiijgjit th^ «lalK>mtio3S of c>^okm«s. 

39. The method of claim 15, 27^ S3> 34^, 37 ar whemti camber is car^moma. 

23 

40. The method of clai m 1 5, 27,, 33 . 3% 37 or 38 wh^reiri said oatic^r is ovariai>^ 
ca*emoma. 

41 V A method Ibr treating a subject iviith ^^aidcer^ ^aid method compminj^; 
30 stamuiariisg the prodactsoB of aiiif bodies for in pastsive Ihitmtoothompy^ whemn 

said aatt^dles r^act 
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at least ojje pol>^e|^ide oompdsmg^^isito^ peptide com^srssmg as? amm^^ 
acid .^aqueM^ selected fr6m th^ gr^^p consistmg of SB 
to I23j 

feast ox^e polyp^pii^ comprising mi epltopi^s j^eptid© comisrIslBg m^e 
5 amin^ aeid 4i0fere?tce from an aml?>o acid se^ijumce selectmi fixsm tli=e 

grcHjp cotssistmg SEQ n> NO; 1 to 1 23 ^ 



1 0 43 . x4 metfeod for diagr>osiisg ti>e preses^^ce of cancer m a stifej ect compri^in^ ofeti^imug a 
tissue smBpl€5 j&om sas^ s?ibjact^ and 
detectmg 

at least €5iia polypeptide ^joiiii^rism^g an epitope peptide comprisks^ asBiito 
aqiel se«|amca s^iapl«d from tite gmup ^oiisis^ t 
I S ix> 123; or 

at least o?ie polypeptide apit<>|>ic peptide cqsispds|jifg 

amitus aod diffi?reB<j0 to>m m ammo acM se?|?i^?ce ss^feciied feHB tiae 
pio^i^ c^snsistmg ot SBQ 1^^ 1 to 1^3; 

m said sample, 

M 

44. Hi^ method oC^jl^to 43, wheteiti mid pcsly'peptid^s ^rs? defeecCed witM^ 



The m^^thod of c;%iits 43 wfe^xeiu said jjol^^iSftid^ <J0i^E5pt^>^e^*& at l#as£ two epltopis? 
peptides, 

25 46, Ilia mediod of elato 43 v^berein ssaad polypeptide comprises at least tliree epitopic 
peptides* 

47. T&e m^Aod of cWm 43^ said polypeptide comprising aili:Bt epitople pe^ptide an4 a 
seeoBd ^pitopic peptide, wh^srem said j^FSt ^rpitopici peptides e^trip^^^^ tlse ammo acM 
$g?qt3«j5n<^ o^ SEQ IBHO: I to i23 aisd s#d sec;cmd epitope asi amiaip 

30 acid ^^u^si^e seNeted Irom tli.e i;roi$p conslsti^sg of SBQ IIP MOS: i to 1 23 . 



4E. The method 0f claim 15, 27^ 33^ 34,, 37 or 38 wherem said cancer selected &>iti 
the gro^p consistltig of b^^st caixrihoiiaai. ovarii c^isaremci^is^i. colo liaisg 

49, A nacMo acid c^jB^prismg a polynii^sleodde compsnsmg a complemerjt of tb^ 
5 aci<J of eli^lm 8 > 



StJBSI ilXlTB SI-IEET 2iS> 



